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NOTES AND COMMENTS. 


A Change of Government. 

The long rule of the Unionists has at length come to an end, and a 
Liberal Government reigns in their stead. We cannot say we welcome 
the change, for the party which is recruited largely from Little 
Englanders, Home Eulers, and Cobdenites, has not legislated in the 
past, and will not, we fear, do so in the future, so as to safeguard the 
interests of sugar production in the British Empire. Their outlook 
has not extended beyond the family table, and hence their view of the 
problem may be summed up in the cry, “ Give us cheap sugar—never 
mind where it comes from.’^ Had Liberals been as liberal-minded 
during the past decade as the Unionists have mostly been, we might 
now have been able to record the saccess of a home beet sugar 
cultivation, and of a colonial cane sugar industry. But the prospects 
of one, and the prosperity of the other, are still but dreams. We fear 
there is little chance of our farmers taking largely to beet sugar 
cultivation until they are assured of some Government support. Here 
or there attempts may be made, and possibly with moderate success 
under present conditions: but tbe concensus of opinion amongst those 
who may bo looked to to advance the funds seems to be that until our 
native industry can receive at least some of the beneht of 2s. 6d. per 
cwt. allowed by the surtax clause, it will be a risky proceeding to 
■erect central beet sugar factories in this country. And what can be 
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expected in this direction from a Government composed of men who,, 
with almost one voice, denounced the Brussels Convention W’hen it 
came up for ratification in the House of Commons ? Still, the extent 
to which the new Government will ventui’e to modify the j^resont 
conditions, under which the sugar industry exists, will depend very 
largely upon the majority they secure at the coming election. If the- 
Unionists succeetl in ralljdng their somewhat scattered ranks, they 
may at the least leave the Badicals with so small a majority as to 
make them powerless for evdl. We trust this may come to pass, as wo 
have no wish to see the present Government in office when the 
Brussels Convention comes up fur renewal. 


The Cabinet. 

On the whole Sir Henry Campbell-Bannerman has got together a 
fairly strong Cabinet. It is certainly strong in diplomacy, as Sir- 
Edward Grey^s choice for the Foreign Office shows. But it lacks men 
of wide business experience, and it contains too manj" lawyers. 
What good is a lawyer at the Board of Trade ? Why was not a man 
like Sir W. H. Holland chosen for that post ? Amongst the smaller 
fry who are not in the Cabinet we find Mr. Winston Churchill as 
Under-Secretary for the Colonies. We hope he will not succeed in 
Tindenniiiing the numerous reforms Mr. Chamberlain introduced during 
his tenure of office. Likewise we note our old friend, Mr. Thomas 
Lough, at the Board of Education; and. Mr. Keaiiey, who led the 
denunciation of the Brussels Convention in the House of Commons 
last February, has, we see, been appointed Parliamentary Secretary 
to the Board of Trade. These three last-mentioned gentlemen are- 
exponents of the “ cheap sugar ” school, and we have no doubt they 
will do their best to bring hack the old condition of things, wlien 
sugar prices rose and fell like Atlantic billows. Whether they will 
succeed in their desire is another matter, and we can but wait and. 
watch the course of events. 


More Central Factories. 

The success of the Antigua Central Factories ought to prove a 
powerful argument in support of those I’eformers who desire to see 
similar factories in Barbados and Trinidad. Hitherto, in spite of the 
attempts made by Sir D. Morris and Prof. J. B. Harrison to get the 
Barbados planters to move in the matter, the latter have been too 
wedded to old methods to do anything. They cannot, however, go on 
indefinitely wasting 40^ of their raw material; and now that Antigua 
sugar is proving better and more profitable than the one time famous 
Barbados brands, Barbadians may, it is hoped, throw ofi their con'* 
servatism and go in for large up-to-date central factories. If they do 
not, they will only have themselves to thank if iniin overwhelms them* 
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There are doubtless many people left who like the Barbados old- 
fashioned raw sugar; but we very much question whether the demand 
for it will remain great enough as to warrant its manufacturers 
defying all progressive methods and scientific manufacture. We are 
glad to see that the Barbados Press realizes this, and advocates 
speedy reform. 


A New Mill for Berbice. 

We learn that Messrs. George Pletcher & Co., Derby, have just 
constructed a new mill for PortMourant Plantation, Berbice, British 
Guiana. It consists of a very powerful three-roller mill, with cane 
crushing rollers attached, the five rollers being driven by one engine. 
The latter is moreover arranged so as to drive not only the five rollers 
abeady mentioned, but also additional mills which will probably be 
added later on, thus converting the grinding plant into an eleven- 
roller mill. We may have occasion in a later issue to describe the 
plant more fully. 


Chinese Aliens in Australia. 

A corresjDondent in the Times states that large numbers of cane 
growers in North Queensland have thrown up their farms and leased 
them to Chinamen, The way these Chinamen are getting intO' 
Australia is curious. The Immigration Eestriction Act can only 
apply within three miles of the Australian coast. But in Torres 
Straits, where pearl fisheries are e.stablished and the pearl grounds 
are mostly outside the three-mile limit, the pearlers put to sea with, 
a limited crew. When well out at sea, they meet other craft from 
China,, which transfer large numbers of aliens to them. These latter’ 
are landed in Australia, and if any inspectors accost them they are 
met with a positive declaration that these Chinamen, who are now at' 
work sorting pearls, were taken out in the boat as the original crew. 
But once the coast is clear, they go inland and seek work on the farms.. 


We would draw attention to the advertisement in oui' present 
number regarding the Clyde Sugar Befinery, Greenock, which is again 
being ofiered for sale by public auction at the end of this month. 
When the refining industry in that Scotch centre is once more brisk,, 
it seems a pity that an establishment, which might employ a large 
number of men, should be lying idle. We trust that this time some’ 
purchaser may he found. Messrs. McAx'thur & Orkney, Consulting 
Engineers, Cathcart Stx^eet, Greenock, are, as heretofore, the agentS' 
to whom to apply for an inspection of the Eefi.nery. 
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THE SUOAR CONVENTION AS A PARTY CRY. 


Tliree years ago M. Yves Giiyot, the eminent Prencli economist, 
read a paper before onr Royal Statistical Society in wbicb be exposed 
the vices of the hoiinty system with great power and lucidity. His 
concluding words were as follows:— 

‘‘ The success of the Sugar Conference is the most important 
achievement of economic liberal policy in Europe since the signing 
of the Commercial Treaties of 1860,” 

The opponents of the Sugar Convention have probably never read 
this declaration; many of them are very likely unaware of M. Yves 
Guyot’s existence; all of them will under any circumstances and in 
spite of conclusive proofs, repudiate his views, shut their ears, and 
continue to cry “ Great is Diana of the Ephesians.” 

The most incredible point in the opposition is that it takes its stand 
on the sacred principles of Free Trade. 

Bounties arise from other sources than the mere payment of sub¬ 
sidies, A heavy protective duty in Germany, for instance, enables an 
industry to obtain an abnormal price in the home market, and conse¬ 
quently stimulates over-production, the surplus being sold for export 
and pressed on over-loaded markets at a price with which natural 
producers are unable to compete. This is the trouble with which 
Mr. Balfour proposes to grapple by compelling the reduction of the 
protection and the consequent abolition of the unfair competition. 
That is what the Brussels Convention succeeded in achieving with 
regard to sugar. The foreigner was practically protected in British 
markets; his produce was in the same position as if it were admitted 
free while his British competitors were subject to an import duty. 
The Brussels Convention declares that this shall no longer be per¬ 
mitted, and that equality of treatment shall he restored by the 
abolition of the bounty or its removal by a countervailing duty. The 
Convention thus simply restores free trade in sugar. 

The so-called Free Traders, on the other hand, never cease to cry 
that the admission, of foreign bounty-fed produce is the essence of 
Free Trade, and that any attempt to stop such a salutary state of 
things is Protection of the most virulent kind. “ Cheap sugar,” they 
cry, " that is all we ask for.” 

This is their shallow Political Economy. They do not take the 
trouble to consider, for a moment, what effect the sale of surplus 
production on an over-stocked market has on the real permanent 
interests of the consumer. It means, in the first place, the sale of 
goods below cost price. What e:ffect must this have on the production 
of the commodity ? Can natural producers continue to compete ? If 
not, what is the result ? Reduced production, depleted stocks and a 
rise in price. The thing is inevitable, and has occurred at regular 
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intervals during the twenty years of bounties; tbe result being that 
the consumer, on the average, paid more money for his sugar than he 
would have done if there had been no bounties and no falls below 
cost price. These are facts, not theories. 

After going so far in the consideration of this question, the reader 
may well ask how there can possibly be any further opposition to the 
policy of the Sugar Convention. The reply is that party warfare is 
quite indifferent to facts. Piction is found to go down better in the 
long run. The literature of the “Sugar Question” is full of fabulous 
stories, which are read and swallowed with the same avidity that 
devours periodically the Penny Dreadful, 

The opposition began bj^ declaring that when bounties were 
abolished''British consumers would have to pay £8,000,000 more for 
their sugar. This figure they arrived at by multiplying our 
consumption by the amount of the bounty, thus showing that they 
were unacquainted with the rudiments of the subject of market 
prices. It is quantity alone that governs price. The bounties, though 
they caused a temporary increase in quantity, were bound in the long 
run to bring about an enormous decrease in competition, a great 
falling off in production, a gradual monopoly in the hands of the few 
countries which gave the bounties, and a consequent increase in price. 

When the Convention came into force the opposition were surprised 
to find that, far from their prophesy coming true, prices wei-e more 
inclined to fall than to rise. Then an accident came to their rescue. 
A great drought in the summer of 1904 reduced the crop of beetroot 
sugar in Europe from 5,700,000 tons to 4,600,000 tons, a sudden loss 
of more than a million tons of sugar. The bounties have made the 
world dependent upon the beetroot crop for more than half its supply 
of sugar, and therefore this accident to the crop had a serious effect 
on prices. Speculators forced them up from below 8s. per cwt. to 
above 16s. This was clearly a rise caused by our being dependent on 
the beetroot crop for our supplies; which was the inevitable effect of 
bounties, in stimulating over-production in Europe and discoui'aging 
it elsewhere. The rise was, therefore, purely the effect of the 
bounties, coupled with the accident to the crop. But the opposition 
try to make the public believe—without a shred of proof—that the 
Convention caused the rise. 

Then came the reaction. Speculators, as xxsual, were caught with 
large stocks which they could not liquidate on a fiat market, and 
prices went back to 8s. Consumption had fallen off, visible stocks 
consequently increased unexpectedly, and the sugar producers in 
Europe, stimulated by the rise, sowed an enormously increased 
acreage for the 1905 crop. Here, again, we have an illustration of 
our dependence on the beetroot crop, brought about by bounties. 
The sugar factories of Eui’ope are now, owing to bounties, capable of 
turning out, when working full in a good season, nearly seven million 
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tons of sugar, ont of a visible world’s consumption of about ten million 
tons. No wonder we bave these violent fluctuations; first a great 
rise when a bad crop comes, and then an equally violent fall when 
too much land is cultivated with beeti'oot. This has happened 
periodically. 

The Convention will remedy all this by mahing supply to depend— 
and with it competition—solely on the natural cost of production. 
This seems sufficiently simple and manifest, but the oi^positioTi are 
not aware of it, they are still up in a balloon, and still cry aloud that 
all this clear and intelligible result of the vicious system of artiflcial 
interference with the natural course of industry is caused by the very 
International arrangement which has destroyed the evil and will 
eventually restore health and vitality, with permanent low prices 
governed only by cost of production. 

Among the misleading literature which is now flooding the country 
we find a pamphlet entitled ‘‘The Sugar Convention, its cost and 
consequences.” A careful analysis of its contents exposes a mass of 
disjointed assertions, without argument or proof of any kind, every 
one of which is absolutely without foundation. It is a dry task to 
expose these false statements, and still drier for the reader to 
examine the exposition. But the above explanation of the facts of 
the situation renders further argument unnecessary, and all that 
remains is a brief exposure of ridiculous and wanton assertions,. 

' The word “ Eestrictions ” is the kejmote of the essay. There are 
two countries which still persist in giving bounties, and their produce 
is therefore, in order to maintain free competition, penalized under 
the terms of the Convention. Russia and Argentina are occasional 
exporters of sugar to Europe, but as regards Russia the exports go 
mostly to the East or to Einland, and Argentine sugar finds many 
outlets beyond Europe. But in any case it is manifest that the 
world^s consumption has to be supplied by the world’s production, 
and it matters not how the sugar is distributed. Wherever Russian or 
Argentine sugar goes it displaces some other sugar which can come 
here instead. Our price is the world’s price, prices in Hamburg and 
London are identical, and therefore we are not in any way affected by 
the absence of Russian sugar on our markets. As a matter of fact 
Russia has been sending her sugar elsewhere for some years and has 
long since become quite independent of European markets. 

These are the plain facts; but the public are asked to believe that 
the rise in sugar* caused by the drought in the beetroot districts was 
really caused because Russian sugar, which has naturally ceased to 
come in this direction, is now penalized by the Convention. This 
fallacy, or misrepresentation, or creation of a diseased imagination, is 
developed in every way in which variations on the original air can be 
played, but enough has been said to naake truth prevail. 
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Tlien it is urged that the drought, which caused a reduction in 
supplies of more than a million tons, was a mere flea-bite compared 
to the reduced sowings in 1904, in causing the rise in price. Here 
are the “greatly reduced” sowings for 1904 of the two principal 
.countries, Germany and Austria:— 

Hectares. Hectares; 

1904. 1903. 

Bohemia. 1:32,300 .. 125,600 

Moravia . 98,300 . . 95,200 

Hungary. 91,500 .. 88,300 

Germany . 416,700 .. 416,000 

Totals—1904 . 738,800 .. 725,100 

1903 725,100 

Increase 1904 . 13,700 

The French figures show a decrease, but as the information is only 
Horn 222 factories out of a total of 291 factories, they are not of much 
value. In any case, if there were a slight decrease for the whole of 
Europe it would be inappreciable, and yet it is given as “the real 
cause ” of the rise in price. Ouriousl^’^ enough the crop of 1903, the 
sugar from which would come to market after bounties had been 
abolished, was an increase on the previous crop. The Convention, 
therefore, did not bring with it decreased sowings. 

So far it has been shown that the statements of the opponents of 
the Convention are not only erroneous but directly contrary to the 
facts. There are many other wild assertions which are equally 
sensational hut all untrue. Then come statistics, which in every case 
support the truth and refute the errors. For instance, the world^s 
production of sugar is correctly given as follows, from "Willett & Gray’s 
.circular 

Total. Carried forward from 

Cane and Beet. previous year. 

Tons. Tons. 

1901- 2 10,798,733 .... 921,562 

1902- 3 . 9,920,661 .... 1,888,312 

1903- 4 10,303,498 .... 1,879,031 

1904- 5.. 9,481,736 .... 1,434,532 

1905- 6 (estimate) .. .. 11,728,000 .. 1,391,000 

It is easy to calculate from these figures the yearly consumption of 
sugar in the world—more than 10,000,000 tons. If, at the most, 
200,000 tons of this total is compelled to find some other market 
outside the Contracting States, how can it possibly be contended by 
any sane person that the diversion of that infinitesimal fraction to 
■other markets can possibly aflect the circulation, or distribution, or 
price of the 10,000,000 tons, in round numbers, that remain free to go 
where they like ? It is trifiing with the common sense of the public 
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to put forward sucli a fallacious—if not inteutiouallj^ misleading 
assertion. 

Then we are given the monthly prices for 1903-4-5, which usefully 
illustrate our facts:— 


Monthly Averoye Price per Gwt. of SS^ Raw Beetroot Sityctr, 
f.o.h. Hamhurrj. 


J anuary 
February. ,. 

1903. 
8/1* 
7/1 li 


1901. 

8/0 

V8-1- 

' Slight 

March.. 

8/4 J 


8/3 

shortage 
^ in Cuba. 

April .... 

8/3 


8/5* 

Drought 

May .. 

8/5-1 


9/3 

began in 

June. 

7/10|- 


9/1* . 

• Europe. 

July .. .. 

8/0 


9/8-11 

1 Growing 

August .... 

8/6 ( 

Convention 

10/6|l 

f period. 

September .. 

8/6i 

8/54^ 

came into 

10/7-4' 


October .... 

force. 

10/9|j 

^ Crop 
j period. 

November . . 

8/3 


14/0 

December .. 



14/3|J 


1905. 


16/0 
15/44 
14/3 
13/1-4 
12/14 
11 / 101 - 
lO/lOA 
9/3 ' 
8/7-4 
8/4| 
8/4 


1 Crop 
J Estimates 
; confirmed, 
t Reduced 
I Coil sumption. 


Liquidation 

of 

speciilativ’'e 

accounts. 


No figures could possibly illustrate more clearly the real cause of 
the rise and fall. It ■will be observed that the abolition of bounties 
had no ei^ect on prices, which dropped gradually from 8s. 6|-d. in 
September, 1903, the month of abolition, to 7s. 8Jd. in Eebruary, 
1904, when a rally to 8s. 3d. in March, 8s. 5Jd. in April, and 9s. 3d. 
in May, took place owing to the premature ending of the Cuba crop 
by the wet season setting in early. Then came signs of excessively 
dry weather in the beetroot districts, which caused manufacturers to 
buy back their forward sales. This forced prices up to 9s. 8~|d. in 
July. The drought then became fairly pronounced, and speculators 
entered the market. When actual estimates of the crop came forward 
in November and December, and it was found that there w^ould be a 
shortage of something like a million tons, speculation became rampant^ 
and prices were forced up to 14s. 3|-d. on the average for December, 
and 16s. in January. In the spring of 1905 it became evident that 
visible consumption was falling owing to the higher prices. In 
other words, consumers were living on their invisible supplies as long 
as possible. At the same time the large bull account for May had to 
be liquidated, which caused a severe slump. Many speculative 
accounts were carried forward to August, which again had to bo 
liquidated, so that when September came we were down again to 
8s. 7Jd., and visible supplies, instead of being reduced to nearly zero, 
were quite sufficient, owing to reduced consumption and living on 
invisible stocks, to carry over to the new crop, which, by its enormous 
size, had given the final death blow to the speculation.. 
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Bounties have made us the slaves of the beetroot crop. Hence 
these tears. When the Convention has had time to release us from 
this bondage we shall enjoy that “ freedom” which, as the writer oj 
the pamphlet in his concluding paragraph so eloquently says, “is the 
first and greatest need.” It is a pity that his obstinate obliquity of 
vision fails to see that it is exactly this freedom which was the object 
of those who entered into the Sugar Convention. 

Some day he will discover that that freedom has at last been 
secured. If those so-called Free Traders—even of the Unionist 
party—would only consent to see straight in this matter things would 
be made much easier for Mr, Balfour in the coming contest. He has 
restored Free Trade to the sugar industry and wants to do the same 
in other quarters whenever necessary; but even among his own 
supporters there are some so priest-ridden by the erroneous dogma of 
“duty for revenue purposes only” that he has much difficulty in 
making the truth prevail. But it will. 

George Martineau. 


LOEH EITCHIE OF DUNDEE. 


The translation of Mr. Eitchie to the Upper House affords a suitable 
opportunity for recalling the important part he took in former days in 
promoting the abolition of the sugar bounties. 

It was in 1874 that he supplanted Mr. Ayrton in the representation 
of the Tower Hamlets, the sugar refining district of London at that 
time. The British Sugar Eefiners’ Committee were not long in 
discovering his ability, and he was equally quick in appreciating the 
opj)ortuiiity of showing his metal. The subject at that time bristled 
with technical difficulties and diplomatic complicatioiis, while the 
.economic aspect of the question was only just beginning to be clearly 
defined. It was necessary that the new member should be fully 
coached on all points, and he learnt his lesson with great accuracy 
and rapidity. When that was accomplished he entered into the 
controversy with spirit, and gave much assistance with sound advice 
and ready help. His speeches on the subject show how thoroughly 
he mastered the economic side of the question and how clearly he 
demonstrated that as bounties destroy free trade in our own markets 
their removal is necessary on free trade grounds. 

He pushed the question so persistently, and demonstrated his case 
so clearly, that at last the Government were induced to refer the 
whole matter to a select Committee of the House of Commons, and 
Mr. Eitchie naturally became its Chairman. This gave him wider 
scope for showing his great ability, and no doubt Mr. Balfour, a 
member of the Committee, was not slow in his appreciation. The 
Committee sat for two sessions, and made a most exhaustive 
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investigation of all the facts connected with the sugar industries, the 
dinlouiatic negotiations, the technical difficulties, and the economic 
aspect of the question. Pdtchie’s examination and cross- 

examination of the witnesses showed his complete grasp of a difficult 
subject, and his great capacity for bringing out the truth and sifting 
the grain from the chaff. The report of the Committee was a valuable 
-contribution to economic science, and will eventually he released from 
its obscurity, and referred to as an authority of no little hearing on 
the gre;it question of the dajn 

Thus did Mr. Pitchie start on his successful career, which has now 
been fitly consummated with the w'eli-earned honour of a peerage. 


EREOBS IK THE POLARIMETRIO DETERMINATION 
OF SUCROSE. 


Although certain sources of error are still being investigated, 
sufficient material has accumulated to warrant a resume of the results 
obtained by different workers in this important line of research The 
oj)inions of experts are given verbatim where possible, and numerous 
references made to the volumes of this Journal where the oi'iginal 
papers, or translations of same, may be consulted. Some attempt is 
made to aiTange the subject matter in logical order, and to render it 
intelligible to the general reader, 

1. Errors in Preparing- the Solution for Examination. 

(a) Due to the Composition of the Frecipitate. 

As far back as 1871, Grill pointed out that levulose is precipitated 
by sub-acetate of lead in the form of levulosate of lead. In the 
presence of optically inactive reducing sugars^ the effect of clarifying 
with an excess of sub-acetate of lead is therefore to render the dextrose 
active, and thus to over-estimate the proportion of sucrose. Gill 
recommended that samples of juice, &c., preserved by the addition of 
an excess of the sub-acetate, should be slightly acidified with acetic 
acid before ffltratiou ; the result being the same as though the netitral 
acetate were employed in place of the basic salt. 

Some instructive experiments by Hartmann (Vol. N., No. 59, p, 540) 
indicate that this error is quite as large as that due to the volume of 
the precipitate, when testing materials containing large percentages 
of invert sugar. His experiments appear to prove that neither the 
neutral nor the sub-acetate of lead can be relied ixpon for clarifying 
such impure solutions; the direct polarization of which only yields 
comparative results. For ascertaining the true percentage of sucrose 
in molasses and similar low-grade products> he recommends Olerget^s 
method after clarification with neutral acetate of lead. 
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This coij elusion has been recently confirmed hy Messrs. Pellet 
(Yol. YII, No. 83, X). o31) in the following words : —“ The only logical 
alternative, which will avoid disagreement in the analytical results of 
the same sample of raw sugar, is to determine the X3olarization hy 
means of Clerget’s x^rocess.” 

[b) Due to the Volume of the Precipitate. 

As distinct from the chemical action of the clarifying agent, 
referred to above, this error arises from the fact that the precipitated 
solid matters occupy a x^ortiou of the measured volume of the solution. 
Numerous methods of correcting this error have been proposed from 
time to time. 

The oxDtical methods, due to Schelhler and S((chs (V6l, Y., No. 56, 
X)p. 376, 378), have proved quite unreliable. 

Wlechmann^s method (Yol. Y., No. 56, p. 379).—The washed precipi¬ 
tate is dried to constant weight, and its specific gravity ascertained 
by weighing in benzine, from which data its volume V is calculated. 
Then, if B = polarization of a sugar solution containing V cc. of 

precipitate, the corrected j>olarization = —— ^xuo ^ ^ 

method to various classes of raw sugar, Wiechmann found that “ the 
observed error caused by the presence of the lead x)recipitate ranges 
from O'05° to 0-98° Yentzke.” 

Hartmann (Yol, Y., No. 59, p. 540) adopts the following;—Two 
solutions of the normal weight are prepared, solution A being 
clarified by double the quantity of lead solution added to B. 
Assuming that the quantity of preeixhtate produced in A is double 
that produced in B, and of the same composition, the corrected 
polarization is :—Pol. of .A — (pol. of 15 — pol. of A). 

Horne (Yol. YI,, No. 61, p. 31) attempts to eliminate the error hy 
clarifying with dry sub-acetate of lead after the true volume of the 
solution has has been adjusted. The author thus sought to dissolve 
the sugar in exactly 100 cc. of solution, leaving the lead precipitate 
to occupy space exterior to that solution.” He admits that “ there 
is a slight coiiceutration of the solution ” by his method, but that 
“means of eliminating this small residual error are under investiga¬ 
tion.” The dry sub-acetate employed in his exx>eriments contained 
72'76:'/ of load.' 

& Tempauy (Yol. YXI., No. 80, p. 395) employ a modification 
of Wiechmann’s method. The sugar solution is clariiied with sub¬ 
acetate of lead and diluted in a sx^ecific gravity flask of known water- 
content. “ The flask with its contents is weighed, after which the 
solution is filtered off and its specific gravity accurately taken. The 
procix')itate is washed with water till free from sugar, dried at lOO"^ 0, 
and weighed. Prom these data the volume of liquid displaced by 
the lead precipitate is readily calculated.” Let A = weight of 
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solution plus precipitate. weight of dry precipitate. <7zz: weight 

of solution which fills the fiask when no precipitate is presents 

OAO p 

S = Specific gravity of solutionThen 0 —(^4 — i5) = IF or 

W 

weight of solution displaced. And— = volume (cc.). 


Messrs. Watts & Tempany find that their correction gives results 
agreeing closely with those obtained directly by Horne’s method, 
from which they conclude that “ Horne’s method is a distinct advance 
in the direction of accuracy, w^hile its simplicity will recommend it to 
all workers.” 

d/essrs. Feliet (Yol. YII., No. S3, p. o29) do not consider that 
Horne’s method is less subject to error than the older methods. 
“ First, because of the possible presence of moisture; second, because 
it is difficult to avoid adding an excess of the reagent; and third, 
because only a portion of the lead salt is active, the nther portion 
passing into solution, thereby increasing its volume and thus 
diminishing the polarization.” 

Criticising the method adopted by Watts & Tempany, they remark 
that the lead precipitate carries down an appreciable quantity of sucrose, 
thereby neutralizing any concentration due to displacement. They 
therefore think that “ for raw cane and beet sugars, there is no need to 
correct the polarization for the possible influence of the lead precipitate.” 

Their own method of ascertaining the correction is to carefully 
wash a large quantity of the lead precipitate, and to decompose this 
by means of sulphuretted hydrogen. The lead sulphide is filtered 
offi and the filtrate (containing the organic matters) concentrated by 
evaporation. A known weight cf the filtrate is then added to a pure 
sugar solution in such proportion that, when re-precipitated with 
sub-acetate of lead, the volume of the precipitate forffied Corresponds 
to that obtained in the case of raw juice, sugar. &c. By thus 
ascertaining the polarizations of the same sugar solution, (a) in the 
absence of a precipitate, and (&) when the precipitate is included, it 
was found that the influence of the precipitate was apprecialjle but 
less than that indicated by calculating the volume occupied by the 
precipitate from its weight and density. 

In replying to Messrs. Pellet’s criticisms, Dr. Horne has since 
stated (Yol, YII., No. 84, p. 361) that “it is true that certain 
objections may be raised to the use of lead salts in general, but so 
long as nothing better can be found lead salts will he used, and I 
advocate the use of anhydrous suh-acetate of lead as an improvement 
upon the solution.” 


(c) Due to Eoapomtion dur’mj Filtration. 

This error may be reduced to a minimum by employing a funnel 
with ground-edge and covering same with a ground-glass plate. The 
funnel should rest directly in the mouth of the receiving vessel. 
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Even where these precautions are taken, evaporation is not entirely- 
prevented. Landolt quotes an experiment in which 50 cc. of a liquid 
were filtered in three minutes at an air temperature of 24-5° 0. 
Although the filtering apparatus was carefully covered, the loss of 
water hy evaporation represented an increase of O'OOo^ of the 
dissolved solid matter. Although such an error is too minute to 
affect the accuracy of technical analyses, it cannot he neglected in 
certain investigations. 

2. The Ineluence of Tempekatuee. 

(a) On the Concentration of the Solution tested. 

Since the quantity of optically active material contained in a unit 
volume, varies with the expansion and contraction of the liquid, it is 
essential that the solution be prepared and polari^sed at one and the 
same temperature. The International Commisshn for Uniform 
Methods of Sugar Analysis recommend a temperature of 20° 0. at 
which all polarimeters should be adjusted, and all observations made. 
Where climatic conditions render this standard temperature incon¬ 
venient, any other temperature may be adopted, provided that the 
solution is prepared and polarized at the same temperature. As it is 
rarely possible to polarize solutions at exactly the same temperature 
at which they were prepared, a correction of + '034 per degree 0. is 
applied ; flus when the readings are made at sC higher temperature, 
and minus when at .a lower temperature. 

(6) On the Polarimeter, 

Variations from the standard temperature at which the polarimeter 
was adjusted have a three-fold effect. First, on the length of the 
observation tube, and consequently on the depth of Hquid examined ; 
second, on the strength and density of the solution ; and third, on the 
optical activity of quartz in the case of the compensation-type of 
instrument. These three en'ors of the Schmidt and Haensch instru¬ 
ments are simultaneously corrected by Jobin’s formula :— 
Polarization (*00016t) V 

where t is the difference of temperature of observation from that at 
which the instrument wms standardized and JV is the observed 
polarization. The correction being phcs for temperature above, and 
minus for temperature below that of which the instrument was 
standardized. 

(c) On the optical activity of sucrose. 

The recommendation of the International Gommusion, referred to 
under {a), assumes that, at different tempex*atures, the same weight of 
sugar dissolved in the same volume will give identical polarimetric 
readings when correction is made for the infiuence of temperature on 
the optical apparatus. 

Since 1846 various authorities have claimed that temperature also 
infiuences the optical activity of sucrose. The eailior experiments 
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supporting this view have been severely criticized by Wiechmaiin 
(Yol. II., ISTo. 21, p. 491) and do not call for futher remark. 

A more serious attempt to prove this influence of temperature is 
that of Watts <f> Ttmpamf (Yol, YII., No. SO, p. 391). These workers 
based their conclusions on the assumed purity of a specimen of “ pure 
sucrose” prepared by Kahlbaum, two solutions of which gave 
corrected readings of 99‘705 and 99*748 respectively. They conclude 
‘‘ that changes of temperature (up to about C.) cause a lowering 
of the reading on the Yentzke scale which may be corrected by the 
formula:— 

Polarization 4;: (*0023i)A^, 

where t is the difference of temperature of observation from that at 
which the instrument was standardized, and N is the scale reading 
observed. Combining this with Jobin’s correction for quartz, they 
recommend a total correction for temperature of + (•00039;;) iV. 

Wier]uaa)in (Yol. YII., No. 81, p. 421) throws doubt on the above 
results by questioning the purity of the sugar used by the investiga¬ 
tors, pointing out the extreme difficulty of drying such specimens 
without causing slight decomposition, and also the risk of absorption 
of moisture from the atmosphere during the operation of weighing. 
The absolute purity of the dried sample should have been proved by 
preparing and polarizing a solution at the temperature'(17‘0^ 0.) at 
■which the polarimeter had been standardized; or, failing this, to deter¬ 
mine the sucrose by the gravimetric method with Fehling’s solution. 

Messrs. Pellet (Yol. YII., No. 83, p. 527), support Wiechmann’s 
criticisms, although admitting that “ the rotatory power of sucrose is 
slightly diminished by a rise in temperature.” These authorities 
differ from Messrs. Watts & Tenipany mainly as regards the correc¬ 
tion to be applied; and they propose to study the problem by the aid 
of more sensitive polarimeters, giving readings to -L-th of a degree of 
the scale. 

We understand that Messrs. Watts & Tenipany are also following 
up their experiments, but their replies to Messrs. Pellet & Wiechmanii 
have not yet appeared. 

3. Eekoks of the Instbument. 

Apart from the influence of temperatoe, the possibility of defects 
in construction renders it necessary to test the accuracy of the 
polarimeter and measure flasks before use. This work is undertaken 
by the Eeiclianstalt, Gharlottenberg, on payment of a fee but, as no 
special apparatus is essential, all instruments should be tested by those 
who use them. 

f. Bbeobs OF Obseevation. 

Three sources of eiTor come under this head. 

(a) Error of a Single Observer, 

Consecutive polarimetric readings of the same solution are rarely 
identical, even when made by an experienced obseiTOr. Hence, 
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wKere any degree of accuracy is essential, the mean value of several 
readings must be found. The latter is itself only an approximation 
to the true value sought; the approximation, being closer in proportion 
as the difference between the extreme readings is small, and as the 
number of readings is large. , 

{b) Differences hetiaeen two or 7nore Observers. 

These are more often met with in the case of colour-polarimeters 
than with shadow-instruments. Assuming that such differences refer 
to mean values, and not to single readings, they are due to “personal 
equation” and will re-appear at all points of the scale. This kind of 
error is eliminated by increasing or diminishing each observer’s^ 
readings bj^ their respective zero-readings. 

(c) Error due to the LimHutiou of the Instrument. 

The instrument usually employed for sugar work is designed to- 
measure to the tenth of one per cent. Although this degree of 
accuracy suffices for commercial analyses, it renders the optical 
method of sugar analysis distinctly inferior to gravimetric methods. 
The mean value of several polarimetric readings can, of course, be 
expressed to several decimal places; and, if the readings are fairly 
concordant, some degree of confidence can be placed on the second 
decimal. Modern instruments are being constructed which give^ 
readings to the twentieth of a Ycntzke degree. 

Eemarks. 

Where experts disagree, who shall decide ? One subject of dispute 
may be dismissed in a few words. The influence of temperature on 
the optical activity of sucrose is a question to be decided by experi¬ 
mental evidence alone. Experts do not express opinions regarding 
probabilities, but regarding the nature of the evidence brought forward. 
Where many experimental difficnlties exist, criticism is of the greatest 
value in avoiding errors, and thus ultimately arriving at the truth. 
We must hope that the investigations now in progress will furnish 
more definite information regardiiig this supposed influence of“ 
temperature. 

In the practical applications of the polariineter, advantage has been 
taken of the fact that errors in opposite directions tend to neutralize 
each other. In cases where extreme accuracy is not essential, this 
course has the advantage of simplicit.y, but in very few cases does it 
yield accui'ate results. In order that two such errors may cancel each : 
other, it must not only be shown that their opposite effects are- 
approximately equal, but that the two errors are constant. 

Neglect of this latter condition appears to account for the difference 
of opinion as to the necessity of correcting for the volume of the lead 
precipitate. This error is a variable one, being due to the organic 
impurities present in the material treated, whereas the error which is 
supposed to cancel it, namely, the influence of temperature on the- 
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quartz-wedge compensator, remains constant in any given locality. 
The probability of these two errors being equal is, therefore, 
extremely remote. 

We think that a clearer distinction between constant and variable 
errors would lead to a more rational method of attacking the diffi.- 
■culties of polarimetric analysis. Like most analytical methods, the- 
polarimetric determination of sucrose demands certain conditions for 
its successful application. This leads us to distinguish between the 
polarimetric method (/.e., the actual measurement of optical rotation) 
the applications of the method (in the analysis of raw saccharine 
products). 

The errors of the method include those due to the instrument used* 
i;o the inflaeiice of the local temperature, and to the ‘‘personal 
equation ” of the observer. These errors being constant, their 
removal should constitute the first step towards ascertaining what 
further corrections may be necessary when the method is applied to 
i:he analysis of various materials. 

Trom our present point of view, the polarimetric method is perfect 
when a normal-weight-solution of pure sucrose (or its optical 
•equivalent) gives correct readings on the scale. Consequently, the 
•errors of the method may be eliminated by adopting a corrected 
normal weight for each instrument when used at a certain mean 
temperature. We understand that Professor Harrison was the first 
to adopt this plan, which, at the same time, corrects for any local 
infi.uence of temperature on the optical activity of sucrose. ■ 

On turning from the method to its practical application we meet 
with relatively large errors of an entirely different nature, as enumer¬ 
ated in the first part of our resume. Since these errors vary with 
the pmuty of the material tested, they cannot he eliminated by rules 
of general application. The question whether a correction should be 
applied for the volume of the lead precipitate then hecomes a 
question of the relative purity of the material under examination 
since the organic non-sugars are the sole cause of the error in 
question. Br. Horne’s method of “dry clarification” appears to 
reduce this error to a minimum. 

It is somewhat strange to record that the most serious of all 
polarimetiio errors has received the least attention on the part of 
investigators; we refer, of course, to the indirect action of the basic 
.and neutral acetates of lead on the optical activity of saccharine 
solutions containing invert sugars. The selection of a more suitable 
clarifying agent should not he impossible, and is most urgently 
needed in order to minimize the unknown errors of chemical control 
in the factory. In the meantime, the only alternative is to adopt 
Olerget’s modification as the standard method and to apply an 
approximate correction to the direct polarization as ascertained from 
-comparative analysis of typical products of the sugar factory. 
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DRY DEFECxiTION IN THE ANALYSIS OF SUGARS. 
Ry H. and L. Pellet. 


Regarding' Dr. W. D. Horne’s comments on oiir recent note on this 
subject, we w^ould make the following remarks :— 

1. We think that the sub-acetate of lead might be replaced by the 
neutral acetate with several advantages. The latter gives less pre¬ 
cipitate and does not influence the polarization to the same extent as the 
sub-acetate. On the other hand, it is true that it does not decolourize 
so efficiently, but this disadvantage is inconsiderable in the case of 
saccharimeters of modern construction, with electric attachment, 
giving a strongly ihuminated field, and thus rendering it easy to 
polarize solutions which are coloured, even when these are prepared 
from molasses. 

2. We are aware that the so-called dry sub-acetate of lead, as 
manufactured by Messrs. Baker and Adamson, of Easton, is a com¬ 
pound of uniform composition, very soluble, and possessing as great 
a decolourizing power as the liquid sub-acetate of lead, of equal 
density. It is, therefore, equally applicable in the beet suorerie, since 
solutions of this product, of any required density, can be rapidly 
prepared. 

3. Dr. Horne finds that the lead precipitate entrains a certain 
quantity of sugar, but that this quantity is so small that its infiuence 
on the polarization is inappreciable. We think, however, that the 
method adopted by our colleague is not entirely conclusive. The 
precipitate produced by the sub-acetate of lead does, in fact, carry 
down an appreciable quantity of sugar. It remains to be seen 
whether this entrained sugar can be completely removed from the 
precipitate by washing with an excess of water. 

In a note entitled “ Applications of the picnometric method to the 
determination of the weight and volume of precipitates suspended in 
liquids,” * MM. H. Gillet and A. Grosjean mention that certain pre¬ 
cipitates entrain relatively large quantities of sugar. We await their 
results as regards the lead precipitate which they propose to study 
anew, in order to ascertain the quantitj^ of sugar retained by this 
precipitate when formed in saccharine solutions of different purities. 

4. On our part, we propose repeating certain comparative tests 
with cane sugars of different purities, treated with the sub-acetate of 
lead, the neutral acetate, and chloride of lime, which latter is a very 
efficient decolourizer in the case of cane products. The results we 
shall publish will be obtained by working with a most sensitive 
sacoharimeter of the latest construction. 

^Bulletin de la Societe Chimigue de Belgique, No. 7, Tome XIX., Juillet, 1905. 
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SIMPLE METHODS OF CHEMICAL CONTROL. 
By T. H. P. Heriot, F.C.S. 


fConihiaed from page 


VII. 

The Optical 

As in a former ciiapter, we must liere assume that the instrument 
now to be described is in the reader’s bands. The first step is to 
unpack the j)olariscope and put it into working trim. The lower 
extremity of the brass pillar is to be screwed to the tripod base, and 
the upper extremity of same screwed into the socket provided for it on 
the body of the polariscope. The latter is thus supported horizontally 
as shown in Fig, IS. 



Fio. IS, 


The magnifier {K) is then attached in the position shown by means 
of two screws immediately over the letter (E). The instrument is to 
be placed on the table prepared for its use, as described in Chapter II., 
so that the eye-piece (J) is immediately above that end of the table at 
which the observer sits. The lamp# next lighted and placed at tho 
opposite end of the table, in such a position that the metal chimney is 
not less than six inches distant from the extremity (V) of tho 
polariscope, and the fiame exactly in line with tho horizontal axis of 
the instrument. 

As thus anunged, a horizontal ray of light from the lamp enters 
the polariscope at {M) and passes successively thi'ough the polarizing 
crystal at (0), the obseiwation tube (shown in position, with the cover 
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raised), the compensating apparatus {F, E, G), the analyzing crystal 
[H), and eye-piece («/). The optical parts of the instrument are 
shown separately in the lower part of the figure, but these do not call 
for particular description. 

The object of the movable quartz-wedge ie) was explained in the 
last chapter, but a clearer idea of its action may be gained by 
inspecting it. To this end, turn the screw (3/) in either direction 
until the brass frame (containing the wedge) slides into its extreme 
position. If the projecting part of the frame be now securely held, 
the frame can be withdrawn from the instrument by gently pulling 
it in the same direction as it had been previously moved by the 
screw [M). 

From the position of the wedge in its frame, it will be evident that 
the ray of light passing from (iV) to {J) must penetrate di:fierent 
thicknesses of quartz for different positions of the wedge as controlled 
by the screw [M). 

A finely graduated scale is attached to the top of the frame; the 
divisions of the scale bearing a direct relation to the thickness of the 
w^edge at corresponding points. This relation might otherwise be lost 
sight of because the numbers on the scale represent percentages of 
sugar in the liquid tested. 

The wedge must now be replaced by inserting the end of the frame 
in its guides and pushing it forward gently until it can be moved by 
the screw (3i). The greatest care must be taken not to damage the 
instrument whilst removing and replacing the frame. 

The optical efiect produced by any given thickness of the quartz- 
wedge is visible through the eye-piece {J ); whereas the corresponding 
mark on the scale is ascertained by means of the magnifier {K), 
These two observations must now he described in some detail. 

The optical effect .—It is a familiar fact that slight differences of 
colour can only he detected when the coloui’s to be compared are 
simultaneously visible. The same holds true when di:fferent intensities 
of light have to he ohtoved as in the polariscope, and the remarkable 
power..of the eye to detect such differences is ingeniously utilized in 
the construction of this instrument. When the eye-piece (/) is 
properly focussed, the Jield of vision appears as a disc of light, one 
half of which is more or less shaded. If the quartz-wedge he moved in 
one direction (by turning M), the unequal illumination of the field 
increases ; if moved in the reverse direction, the fidd becomes more 
uniform, until it finally assumes the appearance of a uniformly 
lighted disc, divided centrally by a fine vertical line. The 
focus of the eye-piece [J) must be adjusted until the dividing 
line is clearly visible. This uniform appearance of the field informs 
the observer when the quartz-wedge has been moved into a position 
in which all optical activity is neutralized. The appearance is 
disturbed by the slightest turn of the,, screw (ilf), although the 
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motion tlins communicated to the quartz-wedge-frame cannot be 
detected by the erye. Hence, the sensitiveness of the polariscope as a 
measuring instrument depends on the ease with which the exact 
position of the wedge can be adjusted by the aid of the trained eye. 

A practical note must be inserted here. If the illumination of the 
Jield does not become perfectly uniform, as described above, this may 
be due to the lamj) being out of line with the polariscope. The latter 
can be turned from side to side owing to the screw-connection with 
the upright pillar, and it is therefore always necessaiy to point the 
polaiiscope body towards the bull’s eye of the lamp. But the height 
of the lamp ma^r be at fault, and in order to detect this, the field 
should be viewed through {J) while an assistant raises or lowers the 
body of the lamp, after slackening the screw near its base. "When 
the correct height has been found, this screw is tightened up. 

Reading the scale ,—On focussing the magnifier {K), some portion 
of the scale will appear as in Fig. 19^ and other portions may 
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be brought into view b}" suitably turning the screw (ilf). The 
scale will then be seen to move above a short, fixed scale, the central 
point of which (marked zero) lies above the optical axis of the 
polariscope. That point on the movable scale which coincides with 
this fixed point, is called the reading or the measurement obtained. 
In Fig. 19, the fixed zero lies between 30 and 31 of the scale, and we 
have now to explain how a more exact measurement can he made by 
the use of the fixed scale or “Vernier.” 

The divisions on the latter are smaller than those on the scale; ton 
of the former corresponding to nine of the latter. Ooiisequently, 
when the 30-lme on the scale coincides exactly with the zero-line on 
the Vernier, the tenth line to the right of zero coincides with lino 39, 
while the intermediate lines (1 to 9) do not coincide with any lines on 
the scale. In passing from this position to that roprG8entf3d in 
Fig. 19, the Vernier-lines 1 to 7 are in turn brought opposite certain 
lines on the scale. On moving the scale further still, the same occurs 
to the Vernier-lines 8, 9 and 10. But during thesci ten snecvmoe 
movements the Vernier-zero has only passed from Hue 30 to lim^ 31 
of the scale, so that this unit has been measured in ten sub-units, or 
tenths. The correct reading represented in Fig. 19 is, ther(,d‘ore, 
30 plus seven-tenths, or 30'7, because the Vernier-zero is beyond tho 
line SO, and the seventh line to the right of zero coincides with a line 
on the scale. 
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The reading of the scale is much less complicated than may appear 
from our wiitten instructions, but the following general rules will be 
found apj)licable to all points on the scale except the zero-point. 

{a) If the vernier-zero exactly coincides with a line on the scale, 
refferd the number of that line as the correct reading (a whole 
number). 

■ [h) In all other cases record (as the whole number) the scale line 
which lies to the left of the vernier-zero. Then observe which vernier¬ 
line (from ] to 9) to the right of zero coincides with a line on the scale, 
record this as the tenths and add same to the whole number already 
found. 

Filling the Ohservation Titbe .—Two glass tubes will be found in the 
polariscope case ; one being 200 millimetres in length, the other 100 
millimetres. An additional 200 mm. tube* of metal, will answer our 
present purposes, so the two glass tubes, together with the spare 
cover-glasses and rubber washers, may be left in the polariscope case. 

Unscrew the caps from the ends of the metal tube, and 
polish the cover-glasses with a soft cloth. Inside each cap is a 
rubber washer which need not be removed, and must never be 
omitted. Eeplace one cover-glass and cap, screwing on the latter 
until it ceases to move freely. A slight additional turn of the cap 
will then ensure perfect contact between the cover-glass and the flat 
end of the tube. Now stand the tube upright on its capped end and fill 
it completely with clear rain-water, so that the liquid surface rises 
slightly above the flat end of the tube. Holding the second cover- 
glass horizontally by its edges, slide same into its position on the top 
of the tube without leaving any air-bubbles beneath the glass and 
without wetting the upper surface of same. The former occurs when 
there is not sufficient water; the latter when there is too much; the 
happy medium must be found by actual trial. Pinally, the second 
cap is screwed “home” gently, and the exterior of the tube wiped 
dry. The two cover-glasses now confine a column of liquid of 
exactly the same length as the tube. 

The above**^ instructions are to be followed when filling the tube 
with clarified juice, sugar solutions, etc., always bearing in mind the 
following points:— 

1. The cover-glasses must not be scratched or chipped. They 
should be polished immediately before use. 

2. The rubber washers should be examined occasionally and 
replaced by new ones when they become hard and brittle. 

3. The interior of the caps should be wiped before use, thus 
removing the surplus moisture from the enclosed washers. The caps 
must on no account be screwed tightly on to the tube. 

4. If more than one solution is to be examined in the same tube, 

this must be rinsed out several times with each solution before being 
flUed. ____ 

* Specified in list of apparatus, chapter 3. 
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5. It being important that the tube and its contents should have 
the same temperature as the polariscope, care should be taken not to 
handle the tubes more than is absolutely necessary. 

Adjusting the Zero-pohit .—The observation tube, filled with pure 
water, is now to be placed in position on the polariscope and covered 
by the hinged flap. The eye-piece (J) must again be focussed and 
the screw {M) manipulated until both sides of the field are equally 
illuminated and the dividing line sharply defined. Eaising the eye 
to the magnifier (/k), the zero-line of the scale should coincide with the 
zero-line of the fixed vernier, there being no sugar in the observation 
tube. 

But, even if it does not, the exact reading is ascertained by the 
rules given above. If the vernier-zero lies to the left of the scale- 
zero, this indicates a nvinus qumititgy and in this case the vernier-lines 
tv the left of the zero represent the tenths. If, for example, the 
vernier-zero lies between the scale-zero and the next scale-line to the 
left, ascertain which line on the left-hand side of the vernier coincides 
with same line on the scale. Assuming the third line of the vernier 
to be in this position, the correct reading would be — 0*3 (all readings 
to the right of the scale-zero being fl/m quantities). 

"Whatever be the reading found, a single observation cannot be 
relied upon even in the case of an experienced observer. The 
amateur must, therefore, make sure of his gi’ound by repeating the 
observation until he has recorded ten readings. After each reading 
of the scale has been noted down, the screw (i)f) is given a half turn 
in order to disturb the neutral appearance of the field, which must then 
be restored as accurately as possible before the next reading of the scale 
is taken. Finally, add up the plus readings separately from the 
minus readings. Subtract the smaller total from the greater, and the 
remainder, divided by ten, will represent the mean value of the ten 
observations. Even this result is only approximately correct, because 
the actual readings will probably differ too much from each other. The 
observer must not, on this account ignore readings which aj)pear to be 
faulty. Accuracy will come with practice, and the progress made will 
soon be apparent if all observations of the zero-point are I'ecorded and 
dated. 

The mean value of ten readings may bo accei)ted as sufliciently 
accurate when the two extreme I'eadings do not differ by more than 
4 divisions of the vernier (for example, + and —0*2; +0*3 and 
— 0*1; 0*0 and + 0*4). If this mean value is exactly zero, the 
instrument requires no adjustment. 

Let ns, however, assume a mean value of — 0*2. Adjust the screw 
{M) so as to obtain this reading on the scale, when the quartz-wedge 
will, of course, be in its true position, giving a perfectly uixiform 
illumination of the field. The small key provided with the instrument 
is now inserted in the socket near the quartz-wedge frame and on the 
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observer’s lejt. On viewing the scale through {K) whilst turning the 
key, it will be seen that the vernier is thus moved while the scale is 
stationary, and the key must be turned in which ever direction will 
bring the vernier-zero into exact coincidence Avith the scale-zero. 
This being done, and the key removed, the screw (il^) is given a half¬ 
turn and another series of observations made. If the mean value 
before adjustment was accurate, the mean value after adju>stment 
should be exactly zero. 

We do not advise the amateur to attempt this operation until he 
has had seA^eral weeks of practice with the instrument. Bach day the 
observation tube should be filled with water and the mean of ten 
readings taken as the “ zero-reading.” All readings of sugar 
solutions being corrected by deducting the “ zero-reading ” when 
this is positive, and adding it when it is negative. As the observer’s 
eye becomes trained to the work, his daily zero-reading ” will 
become more and more constant. 

When two or more observers use the same instrument, it does not 
follow that they Avill obtain the same I’eading at the zero or any other 
point of the scale. SHght dih'erences of eye-sight introduce what is 
known as the “ personal equation.” But this difference being a 
‘Constant one, it is eliminated when each observer corrects his readings 
of sugar solutions by his own reading at the zero-point of the scale. 

The h imdred-point of the scale .—:Having now set the polariscope in 
proper working order, attention must be directed to the other limit of 
the scale, marked 100, and which corresponds to the thick end of the 
wedge. 

As sucrose is optically active only, when in a state of solution, 
polariscope makers have to adopt a solution of standard strength when 
graduating their instruments. The Yentzke Scale ” of our polari- 
vseope is based on the optical activity of a solution of pure sucrose of a 
certain density, when examined in a 200 m.m. tube. That position 
of the quartz-wedge which exactly neutralizes the optical activity ot 
the solution is then marked TOO on the scale. The taper of the wedge 
being txniform, it only remains to divide the space lying between the 
zero and the 100 mark into 100 equal parts. 

But, although the Yentzke scale is still adopted, the author’s 
method of fixing the strength of the solution has been abandoned; if 
being more convenient to dissolve a known weight of substance in a 
known volume, than to ascertain the exact density of the resulting 
solution. The density selected by Yentzke corresponds to a solution 
containing 26*048 grams of sucrose in 100 cubic centimetres. To 
minimize the inconvenience of this odd weight, special weights are 
supplied wffch the instrument; one, the “ normal weight ” having the 
above value; the other, or “ half-normal weight ” of 13*024 grams. 

The standard solution is prepared by dissolving the normal weight 
of absolutely pm*e sucrose in sirfficient water to give precisely 100 cc. 
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of solution. When a column of this solution, 200 mm. in length, 
is examined in the polarimeter, the uniform illumination of the field 
is only secured by moving the quartz-wedge into its maximum 
position, which corresponds to the 100 point of the attached scale. 

It is thus possible to convince oneself that the quartz-wedge has 
been constructed of the proper dimensions, and also that the two 
extreme positions of the wedge are accurately indicated by the scale, 
but many minute precautions are necessary before the skill of the 
instrument maker can be called in question. We shall presently 
describe a much simpler method of testing the accuracy of the 
instrument, but if the standard solution be also prepared and examined 
the amateur will have a clearer idea of the relation between the 
normal weight and the graduations of the scale. 

In chapter three, full directions w-ere given for preparing a 20^ 
solution, so that it is only necessary to substitute the otormal 'polari- 
scope iveight for the 20 gram weight then used, and to work with pure 
sucrose* instead of with raw sugar, As such a pure solution does 
not require to be clarified with sub-acetate of lead, the contents of 
the measure flask have merely to be diluted exactly to the 100 cc. 
mark and then thoroughly mixed by inverting the closed flash several 
times. The dry observation tube is filled as before and placed in 
position on the polariscope. 

Should the screw {M) have remained untouched since the zero-point 
was adjusted, the illumination of the two halves of the field (as seen 
through [J)) will now be strongly contrasted; this change being, of 
course, due to the optical activity of the sugar solution. The uniform 
illumination of the field has now to be restored by bringing the 
quartz-wedge into play and several comp)lete revolutions of the screw 
(if) will be necessary before the two halves of the optical field again 
appear equally bright. This having been done, the reading should 
be approximately 100, but the mean of several readings should be 
ascertained as in the case of zero-point. If this final result differs 
from 100, it is far more probable that the manipulations have boon 
faulty than that the instrument is inaccurate. 

The result obtained may, of course, be checked by weighing out 
another quantity of pure sucrose and repeating the manipulations 
moi'e carefully. This should be done if only to assure one’s self that 
the instrument is not alone at fault. All such results will probably 
fall short of the exact 100 because we have ignored the influence of 
temperature on the optical parts of the polariscope. Without entering 
into rather complicated details, it will be sufficient for our present 
purpose to assume that when every error is avoided the normal*-weight- 
solution of pure sucrose would give a mean reading of lOO’O on the 
scale. 


* See list given in chapter 2. 
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If, then, we prepare a normal-weight-solution of any impure 
saccharine material and repeat the foregoing manipulations, we shall 
obtain a mean reading of the scale which expresses the perceniatje of 
sucrose in the material tested. That this desirable result is not 
obtained “by magic” should now be clear, for we have tested a 
substance containing 100^/ of sucrose and obtained a (corrected) 
reading of 100*0, whereas a lic[uid entirely free from sugar gives 
a reading of 0*0, 

With ordinary care in using it, the polariscope is not likely to get 
out of order, even when in daily use. Should it receive any accidental 
knocks the optical parts may become displaced and the instrument 
rendered useless. Hence it is very deshable to check the readings of 
the instrument from time to time, both at the zero and at some other 
point of the scale. In the latter case the standard sugar solution may 
be convenient!}’ replaced by what are known as “standard quartz 
plates.” Having seen that the o|)tical activity of the quartz-wedge ^ 
is of an opposite, or negative, character to that of a solution of sugar, 
it is necessary to explain that these are two varieties of optically 
active quartz; one twisting the polarised ray to the left (the quartz- 
wedge) and the other twisting the ray to the right (the standard 
quartz plate). Standard plates of different thicknesses are constructed 
for testing different points on the scale, but a single plate giving a 
reading of 96 will be sufficient for our purpose. The plate is mounted 
at one end of a short metal tube which takes the place of the observa¬ 
tion tube for liquids. It is worth noting that a comparatively thin 
plate of quartz has an oj)tical activity equal to a sugar solution 
200 inm. in thickness; also, that the righUJmnded optical activity of 
the standard quart plate is neutralized by an equal thickness of 
the left-handed quart-wedge when the latter is moved into the • 
required position. Each standard plate is furnished wdth a printed 
table of corrections for temperatui*e, with instructions for using 
same. 

This chapter concludes our examination of some of the methods 
used in the laboratory. We have endeavoured to instruct the reader 
in the use of the chemical balance, the measure flask, the hydrometer 
and the polariscope. If the last two chapters have failed to interest 
‘practiced rnau^ it is because our somewhat difficult task has been 
imperfectly performed. Those who have been unable to follow our 
theoretical explanations should therefore direct their attention exclu¬ 
sively to OMr practical instractions. 

It is precisely at this stage of our enquiry that practice is of the 
utmost importance because, in the chapters which follow, we shall be 
occupied with special application of the methods already described. 
Samples of raw sugar of different qualities will form excellent 
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material for practice, several solutions of tlie same sample being 
prepared and polarized until fairby concordant results are obtained. 
The density test may be practiced with samples of raw juice, but, as 
this liquid requires some preliminary purification, we recommend 
diluted syrup, commencing with one part of strong syrup to two parts 
of water, and then gradually increasing the dilution by mixing with 
small additions of water, observing the effects on the density tost at 
each step. Xot until our ‘‘science" is perfect can we attemx3t to 
apply it in the sugar factory. 

[To he anitlnned.) 


THE CONSTITUTION OF JAVA CANE SUGAB, MOLASSES. 
By H. C. Pkinsex Geeiiligs, 

Director of the West Java Sugar Experiment Station at Pekalongfin (Jav\'i). 


A few years ago^ I i^ublished in collaboration with Mr. E. Bose the 
results of an investigation of the exhausted molasses obtained during 
the lvS99 season in a number of Java sugar factories; and I am now 
induced, by the great changes that have taken place dTiring the last 
five years, to repeat the task as regards the actual molasses. The 
<3hief difference between the old and the new work in the factory 
consists herein, that formerly the exhausted molasses were obtained 
fi*om after-products, which after being boiled string-proof were 
allowed to cool down during a few weeks in crystallizing tanks, 
while now a great number of factories have adopted the system of 
returning the molasses to the original inasse-cuite, and boiling them 
together on grain, yielding, on direct centrifugalling from the vacuum 
pan, first sugar and exhausted molasses. 

It is not improbable that this new method influences the character 
of the waste molasses, since in the latter case it is feasible, to keep the 
masse-CTiite more concentrated, the higher temperature in the vacuum 
pan allowing it to remain more liquid than in the cold twystallization 
tanks, so that more water may be evaporated and perhaps more sugar 
crystallize out without the molasses becoming too sticky to bo 
properly cured. 

In order to elucidate this particular point I divided the molasses 
under examination into two groups, viz., those obtained by centri- 
fiigalling first masse-cuites direct from the vacuum pan, and those 
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obtained from string-proof boiled after-products masse-cnites after 
being cooled in the tanks. 

The data yielded by the analyses are recorded in tbe tables given 
further on, -whilst a few particulars about the analytical methods will 
not be out of place here. 

The exhausted molasses were analysed in the same state as they 
arrived, without taking the trouble to eliminate the minute particles 
of sugar crystals, which some of the samples contained; furthermore, 
the samples were all well stirred previous to examination with a view 
to making them homogenous. Next 100 grammes of the molasses 
were weighed in an Erlemeyer flask of suitable dimensions, diluted 
with 100 grammes of distilled water, the flask was shut with a cork 
and well shaken till complete dissolution was reached. In this 
solution I determined the specific gravity by means of a pycnometer 
and derived the corresponding figure for the degrees Brix. by using 
the well-known tables."*^ This figure multiplied by two and with 
the correction for the temi^erature added to it, yielded the degrees 
Brix. of the molasses at the temperature of 17*5'^ C.t 

The same solution was used for the deteimination of the actual 
amount of dry substance. To this end I placed a sheet of filter paper 
in a Scheibler dish, dried both in the hot air bath, and weighed them 
after cooling. Next, I poured as much of the diluted molasses on the 
paper as the latter would absorb, weighed the dish again to ascertain 
the weight of the solution and dried in the air hath at a temperature 
riot,exceeding 105® C., and not falling below 100° 0., till two con¬ 
secutive weighings yielded the same figure. 

26*048 grammes of the solution were weighed in the usual German 
silver dish for the polarization, poured into a 100 c.cm. flask, diluted 
with the washings of the dish, clarified with a quantity of basic 
acetate of lead, varying, according to the degrees Brix., from 15 till 
20 c.cm., filtered, and polarized in the 200 mm. tube with acetylene 
light. The readings multiplied by two -were then j^ut clown as the 
dii'eot polarization. 

50 c.cm. of that same claidfied filtrate were inverted after Glerget’s 
method with 5 or 6 c. cm. of hydrochloric acid of 382 lOO c.cm. 
flask on a water hath at a temperature of 68-70® 0., and filled up 
to the mark after being cooled to the same teinperatm’e at which 
the direct polarization had been determined. .The solution was 
decolourized as much as j)ossible with a pinch of finely powdered, 
extracted bone-black, filtered and polarized at the same temperature 
in the 200 mm. tube. The readings muitijfiied by four gave the 
polarization after inversion, from which the actual percentage of 

^Prineen Geerligs, Methods of Chemical Control, p. 50. 
t Archief voor de Java Siiikerhidustrie, 1902, p. IHI. 
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saccharose, or polarization after Olerget, was derived by the formula 

^ , POL. direct—POL. after inversion 

Polarization alter Clergetm- j -• 


I determined the glucose by dissolving 10 grammes of molasses in a 
liti’e flask in about half a litre of water, clarifying with lo c.cm. of a 
10^ solution of neutral acetate of lead, filling up to the mark, shaking 
and filtering. The filtrate was poured into a burette and used for the 
titration of 10 c.cm. of Pehling’s test solution, thus corresponding to 
50 milligrammes of glucose. The glucose content of the molasses 
could, therefore, he calculated by dividing the number of c.cm. 
necessary for the complete decolouration of the 10 c.cm. of test 
solution by 50. 


The determination of the ash and its contents of gummy and 
nitrogenous matter was conducted after the same methods as already 
described in the International Sugar Journal, 1901, page 519, and do 
not require further description here. 


Prom these figures I derived others by calculation in the following 
way : The apparent quotient of purity is the quotient of 100 X the 
direct polarization and the degrees Brix. 


The real or true quotient of purity is the quotient of 100 X the 
figure for actual saccharose, or the polarization after Olerget, and the 
figure for the actual dry substance. 


The rotatory power of the glucose is calculated by dividing 100 X the 
di^erence between direct polarization and polarization after Olerget 
by the figure for the glucose. This value is not quite exact, as in 
the polarization it is not the total amount of the glucose that is 
represented, owing to the property of hask acetate of lead of throwing 
down a part of the fructose (kevulose), which is not the case with the 
neutral acetate; so that in the estimation of the glucose the total 
amount of that constituent is determined, and therefore both figures 
may not he brought into relation. The difierence is, however, 
inconsiderable and as fructose is Imvo-rotatory, the calculated figure 
for the rotatory power, in which too little fructose is represented, is 
somewhat too high. As yet there does not exist a clarifying agent, 
capable of decolourizing, without trouble or affecting the polarization, 
the solution of such dark-coloured molasses, so that we have to 
content ourselves with the basic acetate of lead and the slightly 
erronoiis values it yields for the rotatory power of the glucose. 



■Molasses Centrifeoalled dieectly from First Seoar ]Masse-ceites. 
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THE WOELD’S SUQ-AE CEOP, 1905-06. 


Tlie Glasgoiu Herald, ia its survey of the sugar trade for 1905, 
discusses the prohahle supplies for the coming campaign. It says:— 
If all the high hopes for reaping a golden harvest wore last season 
centred in scarcity, the idea now is that the current ca,inpaign will 
prove so abnormally abundant as to create a dead level of low values 
beneficial only to the actual consumers of the article. This has, for 
some time past at all events, been the leading opinion, and resulting 
as it does from figures supplied through expert reports and circulars, 
those most generally accepted are here given. 

■ Cane Sugar Crop. 


Estimate 1905-6. 

Tons. 

Cuba . 1,150,000 

Porto Eico. 175,000 

Trinidad. 40,000 

Barbados .. .. 45,000 

Martinique. 30,000 

Guadeloupe . 35,000 

Demerara . 110,000 

Brazil. 210,000 

Java .. 1,000,000 

Philippine Islands. 110,000 

Mauritius . 190,000 

Reunion .. 30,000 

Jamaica. 20,000 

Minor Antilles. 85,000 

Enited States (including beet). 585,000 

Peru. ‘ . 100,000 

Egypt .. 70,000 

Hawaii . 370,000 


Total cane sugar 4,355,000 

Beetroot Sugar Crop. 

Germany .. ... .. .. .. 2,375,000 

Austria-Hungary .. .. .. .. 1,420,000 

France. 1,075,000 

Russia . 1,060,000 

Belgium. 325,000 

Holland .. .... 200,000 

Other countries. .. .. 420,000 


Total beetroot .. . 6,875,000 


Grand total . 11,230,000 


To this total there has to be added the balance of stock left over 
from the last campaign—namely, about 1,400,000 tons—thus bringing 
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the full supply available for the -world’s requirements from September 
1st, 1905, to August 31st, 1906, to the very important quantity of 
12,630,000 tons. 

The question that arises from all this is—Is such a total justifiable ? 
It is the largest which ever confronted the trade, and as it seems to 
come under the category of prophecies which promise too much, its 
full acceptance, as a basis for directing ver 3 ’' important affairs, may 
l^rove a trifle hazardous. The tendency to colour what is admittedly 
probable has heretofore been a special weakness in crop estimates, 
and it is quite possible that the recent e-saggerations which occurred 
in relation to scarcity are again being repeated with reference to a 
position which promises abundance. 

Having regard then to this frailty, it may not be amiss to consider 
the present statement in relation to that which immediatelj^ preceded 
the disasters from which the trade is only now emerging. 

The area of 1,600,000 hectares, reported to be placed under culti¬ 
vation at the opening of the campaign 1904-5, was stated to be capable 
of producing, under all ordinary circumstances, a crop equal to 
5,390,000 tons, or l^’^ tons i:>er English acre. The area of cultivation 
. for the current campaign was originally given as 1,780,000 hectares, 
and the production from this has been estimated at 6,725,000 tons, 
which means 1^- tons per acre. In the former instance the final test 
for sugar was 19*68 per cent., while in the latter it is only 17*87 per 
cent. On these bases, and having strict regard to all the elements 
which enter into the calculation, the present crop ought not to exceed 
6,400,000 tons, or fully 475,000 tons under the highest of the expert 
estimates. 

The estimate of the cane crop at 4,355,000 tons seems equally 
doubtful, but in an opposite direction, and haying in view the 
uncertainty of what Cuba may soon do, something between this figure 
and 4,800,000 tons may in all probability constitute the final sapplj^ 

' from this source. 

But putting aside Sbiij difference of opinion on this subject, and 
accepting of those estimates which have become popular, the next 
question comes to be—What are the prospects for the disposal of so 
great a quantity as 12,630,000 tons ? 

Throughout the whole of the present year the conditions affecting 
the trade have been precisely of a nature eminently calculated to 
create an environment which renders this question by no means 
difficult to answer. Long before the extreme price of 16s. 3d. had 
been reached in Janxiary last the general consumption of the article 
began to decline, while the new sources which the Convention had 
tapped quickly dried up. This state of things lasted for fully twelve 
months. In the campaign 1903-4, when the price of beetroot long 
remained in the neighbourhood of 8s., the outlet for the supply 
absorbed no less than 10,500,000 tons, whereas in that of 1904-5, 
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when 16s. 3d. was reached, and 11s. 6M. became the average of the 
year, the quantity needed fell to fully 1,000,000 tons short of that 
figure. Now as the j^ear comes to a close the value again stands 
reduced to little over Ss. per cwt., and the old outlets for consumption 
and the drainage of supplies into invisible stocks have again resumed 
their former activity. Since the beginning of the current campaign, 
on 1st September last, and down to the end of last month, require¬ 
ments have been increased to the extent of 174,000 tons over those of 
the corresponding three months of last year, and the remaiiiiiig nine 
months, which will compare with the sadly emaciated demand during 
the corresponding period of 1904-5, are certain to show striking 
difierences in the same direction. 

It is thus already clear enough what environment of price can do 
towards answering the question. But the matter of value is not the 
only favourable point in the situation. The full estimate, even if 
substantially borne out, altogether fits in with the present state of 
afiairs. The invisible supplies, as the result of discredited speculative 
events, extending over an entire year, have been reduced to a 
shadow, and must be replenished. The Eastern and other non- 
statistical outlets, which during that time became j^racticallj^ inert, 
are already proving their importance in the heavy engagements 
entered upon for their future supply. The diminished power of the 
ordinary and settled sources of consumption throughout the statistical 
area is, as has been already seen, rapidly reviving, while those new 
sources which the Convention created, and which the speculation 
temporarily closed, are again contributing to the general expansion. 
And, besides all these considei'ations bearing directly on the subject, 
the general improvement in trade and the increased and increasing 
spending power of the people ought to quicken the business entering 
these channels of consumption. 

With a supply, therefore, estimated at a figure large enough to 
appear a somewhat hazardous guess, and a prospective demand 
which appears all but illimitable, it is difficult to conceive of a 
situation so encompassed proving other than attractive. It 1ms 
always hitherto been found that nothing can equal progression, in 
the matter of consumption, for providing opportunities for profitiiible 
business. This apparently is what the new situation supplies, So 
conspicuous, indeed, are its merits in this respect that the end of it 
all may well enough be the discovery of yot another miscalculation. 

It appears not improbable the balance on Slst August next will be 
quite 500,000 tons under the exj^ert estimate of over 2,000,00{) tons, 
and that something again in the region of 1,400,000 tons will be all 
that is left to pass on to the next account. 


It is proposed to establish a sugar market at Havre, which would 
facilitate sugar exports to England. 
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SCALE IN EYAPOEATOES. 

By H. C. PpjjsrsEif GtEERLIGS and H. Tertooren. 


AYiien analyzing the scum, whicli is removed from clarified and 
subsided cane juice by sand filters or by filtration oyer very fine 
metallic y^ire gauze, we were struck by its resemblance to the analysis 
of tbe scales from the first vessels of evaporators. This, in connection 
with the fact that in a factory, where the juice passes through a sand 
filter, the first vessel of the quadruple effet was only slightly in crusted, 
led ns to the supposition that perhaps the scale of first vessels consists 
chiefly of constituents, that are not dissolved but only suspended in 
the juice. That from the other vessels contains matter, which is 
really dissolved but gradually deposits itself on the tubes because it 
becomes insoluble, either through the fall in temperature, or by the 
higher concentration of the sugar solution in which it was dissolved, 
■or by the rise in its own concentration. 

If this supposition was the right one, then a thorough filtration of 
the clarified juice would keep at least the first vessel of the evaporator 
clean. We thereupon collected the scale off the tubes in triple or 
quadruple effets of factories (1) working with the common defecation 
process; (2) liming the juice heavily in the cold, saturating with 
sulphurous acid and afterwards defecating as usual; (3) working 
with double carbonatation; (4) working with single carbonatation; 
(5) working with the combined defecation and carbonatation 
process. 

We requested that the samples should be taken from the tubes 
before the vessels were boiled out with caustic soda, and, if this were 
not possible, to state how many hours that treatment had lasted. 
The majority of the scales were, it is true, treated with soda, but 
luckily we came into possession of at least one requisite sample from 
all the vessels of factories belonging to every one of the different 
classes. 

The analyses follow here, all calculated on 100 parts of dry 
substance, after subtracting the weight of the particles of metal 
from the tubes, passed along in the samples by the scraping of the 
tubes. 

The constitution of the scale from the first vessel is of great 
similarity to that of the scums, from, respectively, a defecation or a 
carbonatation factory filter-press, when calculated on 100 parts of dry 
substance, while the deposit in a syrup tank is similar to the scale 
from the latter vessels, as will be seen from Table II. 



TABIiE I. 
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Constituents, 

Table II. 

Defe- 

Scums from 

Single Double 

Carbona- Carbona- 

Deposit 
from a 
Syrup 


cation. 

tation. 

tation. 

tank. 

Loss on incineration.. 

... 58-2 

. 12*5 .. 

15*7 .. 

36*33 

Silica . 

1-9 

. 11*4 .. 

6*4 , . 

26*95 

Phosphoric Acid 

7*0 

. 0*7 .. 

1*0 .. 

12*25 

Sulphuric Acid 

.. absent 

. — 

— 

2*03 

Carbonic Acid. 

... absent 

. 30*7 .. 

30*3 .. 

0*23 

Iron Oxide and Alumina 

.. 7*2 

. 2-4 .. 

5*2 .. 

3 58 

Lime. 

8*1 

. 39*6 .. 

38*5 .. 

19*45 

Magnesia . 

1*1 

. — 

— 

_ 

Albuminoids . 

9*80 

. 2*5 

0-48 .. 

— 

FatandAYax., 

.. 21*5 

. 3*4 .. 

2*8 .. 

1*36 

Sand.. 

14*5 

. — 

— 

— 


The figures indeed show that the incrustations in the first vessels 
contained the suspended particles, while the incrustations deposited 
in the vessels w^here the juice is already more concentrated, were 
dissolved in the clarified juice. In one instance, the scales from a 
last vessel almost entirely consisted of calcium oxalate, which became 
insoluble by the increased concentration of the sugar solution. 

Oxalate and sulphite of calcium are insoluble in water, but 
distinctly soluble in sugar solution, and this more or the less 
according as the solutions have an alkaline reaction or contain potash 
salts, as is generally the case with cane juice. 

Bumpier and Bresler’s* experiments have shown that at the 
temperature of the juice during manufacture, the solubility of calcium 
oxalate in sugar solution decreases as the concentration of the sugar 
increases and the temperature sinks, causing three factors to combine 
their precipitating power when evaporating cane juice in the triple 
e:fiet, namely, evaporation of the solvent, increase of concentration of 
the sugar, and fall in the temperature. 

According to Geese’s t researches, calcium sulphite is much less 
soluble at a high temperature than at a low one and, contrary to the 
oxalate, is also less sohible in an alkaline solution than in a neutral or 
acid one. This explains how an excessive treatment with sulphurous 
acid leads to a great deal of calcium sulphite becoming dissolved, 
especially when during subsiding the temperature sinks and thus the 
solubility increases. On evaporation, the calcium sulphite is there¬ 
fore already insoluble at the highest temperature, or in the first 
vessels.- ^ 

Accoi'ding to Pellet | and other authors, the lime contained in 
calcium aluminate or silicate is gradually liberated during the heating 
of their solution in juice, leaving insoluble alumina and silica, which 
latter is to be found in well-nigh every incrustation. 


^ Deutsche Zuckerhiclustrie, 19U0, 439. t Vereinszeitschriffc, 48, 103. 
I Bulletin de TAssociation dea Ohimistes, 18, 113. 
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We ascertained as a result of special investigations that calcium 
phosphate is very sparingly soluble in saccharine liquids, and no 
more soluble in an acid medium than in a neutral or alkaline one, so 
that only very little calcium jihosphate can be deposited from a real 
solution. When, however, the scales in the first vessels contain 
much of that salt, it is a proof that the calcium phosphate has not 
been present in the juice in a dissolved state, but gelatinous and in 
suspension. This fact is further confirmed by the knowledge that 
the juice from carbonatation, •which is filtered in presses and not 
merely clarified by subsiding, does not contain appreciable quantities 
of calcium phosphate. 

isTow we come to the question of how those incrustations may be 
prevented, or, if there exists no remedy against their formation, how 
they may be removed with the least trouble or expense. It is evident 
that a good filtration through sand or fine wire gauze will keep back 
much of the gelatinous bodies, and next that a neutral juice will 
dissolve, and therefore also deposit afterwards less lime salts than 
either an alkaline or an acid one. As, however, the juice is usually 
slightly alkaline, the formation of scale cannot be prevented and the 
question how to keep the tubes constantly clean must remain 
unanswered; so the only alternative is that of removing them. The 
scale is soluble in hydrochloric acid, but that also attacks the iron 
vessels, so is not advisable. Very diluted hydrochloric acid is not 
powerful enough to attack the scale of oxalates and the silica, so it is 
much better to boil the vessels with a solution of caustic soda under 
atmospheric pressure, or with open sight-glass. This treatment does 
not exactly dissolve the scale, but it loosens it and facilitates the 
scraping. The table underneath shows how little the boiling soda-lye 
aSects the constitution of the incimstations. They represent the 
analyses of the scales of the different vessels of a defecation and a 
carbonatation factory after treatment with soda, and' demonstrate 
how little they differ from those of the former-mentioned scales 
previous to the boiling.’ 

Carbonatation treated with 

Defecation treated with soda-lye. soda-lye. 


Loss on inciner¬ 

I. 

II. 

III. 

IV. 

I. 

II. 

III. 

ation ., 

26*20 . 

. 27*60 

o 

o 

.35*30 

.. 24*92 

. 33*55 

. 27*00 

Silica ., 

7*28 . 

. 8*43 

. 22*49 . 

39*01 

.. 44*19 

. 42*98 

. 35*85“ 

PhosiDhoric acid 20*91 . 

. 19*85 

. 1*61 . 

0*37 

0*45 

. 0*26 

, 

Sulphuric acid. 

4*87 . 

. 3*38 

. 0*43 . 

_ 

.. 0*60 

. 0*31 


Sulphurous acid 

— . 

. ~ 

. — . 

— 

.. — 

. — 

, — 

Carbonic acid.. 

3*97 . 

. 4*08 

. 3*06 . 

3*Sl 

.. 2*68 

. 2*74 

. 3*46 

Oxalic acid.... 

— . 

. — 

. 20*40 . 

12*60 

.. — 

, _ 

, 10*07 

Iron oxide 

2*24 , 

. 3*47 , 

. 0*69 . 

0*55 

.. 20*11 

. 12*14 

, 14*64 

Alumina .... 

— . 

. -- 

. — . 

— 

.. 1*22 

. 1*41 

. 0*48 

Lime 

34*29 . 

. 31*28 

. 20*15 . 

13*96 

.. 5*64 

. 6*69 , 

. 12*01 

I^itrogen .... 

0*09 . 

. 0-13 

. 0*25 . 

0*14 

0*22 

. 0*24 

. 0*15 

Wax and fat .. 

0*67 . 

. 0*96 , 

. 0*20 . 

0*27 

.. 0*68 

. 0*89 , 

. 0*32 
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Besides the scale in tlie inside of the tubes, we sometimes found 
also incrustations on their outside in the steam chamber of the first 
vessels. The exhausted steam from the mills carries along from the 
cylinders part of the lubricating oil and deposits it together with iron 
oxide, aluminium, graphite and other matter on a spot where it gets 
condensed or on the outside of the brass tubes. A few analyses of 
such greasy, non-conductive teguments follow here, of which the 
first dates from 15 years back, and contains vegetable fat, while the 
other two are of a remote date after the introduction of mineral oil as 
a lubricator, and consist chiefly of that kind of oil, which could even 
be distilled ofl from the fatty mass by heating it in a test tube. The 
residuum of the distillation contained iron, copper, and lead oxide, 
and in two cases also graphite. 

The figures in the tables 
substance. 

Mineral oil .. 

Yegetable fat .. 

Iron oxide 

Copper oxide .. 

Lead oxide .. 

Graphite, «S:c. 


100-00 100-00 100-00 


are calculated on 

I. 


100 parts of dry 


28-40 

39-40 

30-00 

1-30 

0-90 


II. 

28-50 

58-80 

2-50 

6-20 

4-00 


III. 

13-90 

82-60 

2-30 

1-20 


The fatty mass in the steam chamber is a non-conductor and 
decreases the capacity of the first vessel considerably. It is therefore 
necessary every season to inspect the steam chamber of the first 
vessel to see whether it is dirty or not. Chemical agents have no 
action on the stifl and greasy concoction of mineral oil and iron rust, 
so we need not try to boil it away with soda-lye or other solvents; 
the only remedy is to open the steam chamber, take out the brass 
tubes, and scrape them clean. 


In the whole of Germany just 1% of the land is under beet cultiva¬ 
tion, but iu some of the provinces the proportion is 15 or 20 per cent. 


The year 1904-05 has been a memorable one in the history of Biitish 
Guiana in that its sugar crop was i-eaped and sold for the first time 
free from the unfair competition of hounty-fed beet sugar. 
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THE ]\;L4.NUEACTUEE OE SUGAE EEOM 
EEITISH GEOW EEET. 

By SiGiNtuND Stein 

(Sugar Export, Liverpool). 


Oil December 6tli, last Mr. Sigmund Stein read a paper under the 
above title at the Society of Arts, when the Eight Hon. the Earl of 
Denbigh, O.V.O., was in the chair. There was a large and interested 
audience, and Mr. Stein’s arguments were followed with close atten¬ 
tion. We give below the principal parts of his paper, together with 
some particulars of the discussion which followed, for all which we 
are indebted to the Journal of the Society of Arts. 


After some preliminary remarks, Mr, Stein said:—The question is 
settled, after many years of talk, that our climate and country are 
suitable for beetroot growing. I am very glad for this victory, for 
which I have worked for so many years, devoted so much of my time 
and a great deal of money, all of which have caused me very much 
trouble and anxiety, in persuading my fellow countrymen of the 
feasihiiitj^ of growing beetroot. 


We will now discuss the several aspects of the problem, 
is first:— 


The Labour Question. 


There 


How that the most important question is settled, another has arisen, 
namely, can we find enough labour in this country, and if we can 
find it, how much would this labour cost us ? Eeally it is a very 
reasonable question. I have written pamphlet after pamphlet 
regarding the matter, and I have inquired in all parts of the country 
about the quantity of labour to be got there and the prices paid to 
the labouring classes, and I have the entire satisfaction of knowing 
■ that sufficient agricultural labour could be obtained in this country, 
and that the wages would not be any higher than on the Continent 
of Europe. I had the utmost satisfaction in this respect when I took 
a party of gentlemen from England to the Continent, and enabled 
them to inquire for themselves into the cost of labour there, and they 
were perfectly satisfied that we here in England had the same 
advantages with regard to labour as the people on the Continent. 
The report they brought back with them lies before me now on the 
table, and they say that the cost of labour on the Continent is not 
any lower than here in England.” If any gentleman doubts me, I 
can prove to him on the best authority that my statements are 
correct. 




I am not a professional political economist, but so far as my 
knowledge in political economy extends, I can see and realize that 
much shortsightedness exists in certain quarters- Yet we should 
bear in mind that charity begins at home: let us see that our fellow 



Fig. 1 .—Sugah Beet, Vilmoiun ("d colUt rosej. 


citizens have got bread, and if they have it we shall have satisfaction 
in everything, satisfaction with regard to the condition of health and 
mind, and knowing that we are bringing up a healthy future 
generation. 
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I have experimeuted for many years in growing sugar beetroots 
practically in every county in England, Scotland, and Ireland. I 
have proved by nearly 2,500 experiments that we in this country can 
grow better beetroots than they can on the Continent, and more tons 
per acre than our Continental competitors. 

Beetroots can be grown nearly everywhere, on almost any kind of 
soil. The heet is a plant which grows very patiently, and can endure 
great hardship. The cultivation is not difficult, as iny experiments 
with many hundreds of farmer friends have proved. My instructions 
for growing beetroots have been sent broadcast into the remotest 
corners of our country. I have been able to record yields of 40 tons 
of roots per acre, but the general average for all these years amounts 
to about 17 tons per acre. Begarding the saccharine strength of the 
roots, I have found roots in England showing as much as 21 per cent, 
of sugar, hut the average is about 17 per cent., which compares 
very favourably with the sugar content of the Continental grown 
roots. 

I have been invited lately by different farmers’ societies, various 
chambers of commerce, and county and town councils, to lecture on 
this subject and to express my views. I have always found the 
farmers very willing to take up the cultivation of sugar beetroots, if 
they could find a factory which would contract with them for a 
number of years. The farmers are very anxious to grow sugar 
beetroots, because they have found out after several years’ 
experiments that after calculating the cost of cultivation and all 
other necessai’}^ expenses, the ;^’ield per acre of roots would give 
them a very handsome profit, if they could receive for their beets 
as much as ISs. per ton. I issued a few years back a balance- 
sheet for the beet-growing farmer, a document which was 
criticised on all sides. But, you will alwaj’-s find some people 
in this w^oiid who are very glad to be over-sceptical, and who 
have always ready a bucket of cold water to throw on any scheme 
of which they have no knowledge, and which is not in sympaMiy 
with their own ideas. They criticised my balance-sheet, saying 
that I had put the expenses of sugar heet-growing too low. I 
disputed the point with them and said that they were wrong and 
that I was right, hut they still stuck to their views. But, after* 
many years’ struggle, I am now in the happy position (and I am 
supported by many great land-owners and agnculturists, and by 
many people who have grown sugar-beet experimentally for a 
considerable number of years) not only to be able to maintain the 
cost I gave for the cultivation of sugar-beet, hut, what is more, I 
have now to reduce it, and I give you below a new and revised 
balance-sheet for the beet-growing farmer. 

Pirst, let us have the estimate of the expenses to be incurred:— 
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Cost peh Acre of Growing Sugar Beetroots. 


£ 8. d. 

Bent and taxes. 1 0 0 

Clearing and forking weed stubble . 0 1 0 

Ten loads farmj^ard manure . 1 5 6 

Carting 10 loads fresb manure . 0 5 6 

Spreading manure .0 1 0 

Ploughing S to 10 inches deep . 0 8 0 

Cultivating, including harrowing and rolling .060 

Artificial manure. 110 0 

Sowing. 0 2 6 

Seed (20 lbs. at 4d.) 0 6 8 

Drilling. 0 1 0 

Hoeing and thinning .. .. 010 0 

Harvesting crop.010 0 

Carting to factory 15 tons 3 miles, at 6d. per 

mile and ton and 3d. j)er ton labour .... 1 6 3 


Total.£7 15 5 


I expect there will be some strong dissent offered when this new 
and revised estimate of the cost of beet cultivation is made public, 
but I am prepared to maintain its accuracy. Now vve will turn to 
the balance-sheet:— 

Balance-sheet of the Beet-growing Farmer. 


JDr. 

£ 

s. 

d. . 

Or, 

£ 

s. 

d. 

Cost pex' acre to plant, 




Beceipt for roots, 15 tons 




cultivate, harvest, and 




at ISs. ton. 

13 

10 

0 

deliver roots 

7 

15 

5 

Value of 5 tons leaves 




Extra carting to the 




and heads from roots.. 

■I 

5 

0 

* factory for 15 tons 




Three tons slices (20 




roots . 

1 

10 

0 

per cent, of quantity 




Profit per acre 

7 

4 

7 

delivered) at lOs. 
Value saturation lime 

1 

10 

0 





(free fi'om factory) .. 

0 

5 

0 

Total ..jB16 

10 

0 

Total .£16 

10 

0 


You see by this balance-sheet there remains a considerable profit, 
which in any case leaves a good margin for discrepancies. I took, as 
a minimum crop, 15 tons of roots per acre. I also credited the 
farmer with five tons of leaves and heads from the roots. The roots 
are headed on the top, and a considerable piece is cut ofi; this part is 
the poorest in sugar, but the richest in salts, and so is not practicable 













Fig. 2.—SuGAii BeeTj ViiiMOEK^ (Buabant). 


WBen the roots are used for manufacturing purposes, they are cut 
into small slices, like vermicelli. These slices are diffused with hot 
water, and the sugar nearly all extracted. After the slices have been 
exhausted of their saccharine contents, they are removed from the 
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factory, pressed out, and then sent back to tbe farmer, and be finds 
in tbem a very valuable cattle food. If you consider that the beetroot 
contains 80 per cent, of water, and the pressed slices about 
30 per cent., you will see that the food value of these slices is very 
much superior to the beetroots, but, of course, you have abstracted 
from them the saccharine matter. These slices are given to the 
farmer partly free, and partly charged for. You see I credit the 
farmer with three tons of free slices. The farmer also receives a 
quantity of lime which is used in the manufacture of sugar, and is 
called “ saturation lime ” ; it proves a splendid manure, because you 
find in it many ingredients of great manuring value. 

The Extent oe Sugah-beet Gthowing. 

Sugar-beet is grown in all countries of Europe; in Germany, 
Austria, Hungary, France, Holland, Belgium, Eussia, Switzerland, 
and Denmark. Even countries as far north as Sweden, and South 
European countries, like Spain, cultivate beet. Italy, Servia, 
Eoumania, Bulgaria, and Greece have well established beet factories. 
Eastward the beet cultivation exists as far as Persia and Siberia. It 
has also been tried in Manchuria, Australia (Victoria), and America 
(Canada and the United States). 

The United States produced a few years ago only a few thousand 
tons of beet sugar: to-day their production amounts to about 265,000 
tons per annum. 

We also find sugar-beet culture carried on in Chili. I myself have 
tried successful experiments in Hatal, and also in Barbados and the 
East Indies. I received a communication a few days ago from the 
Cape regarding the inauguration of the beet-sugar growing industry 
out there. You see, gentlemen, that the sugar-beet is a plant 
growing practically everywhere where civilisation exists. 

Process eor MANUPACTmiiNG Sugar. 

The factories I have in view to be erected in our country are to 
produce refined white sugar (granulated, crystals, and cubes) direct 
from the beetroot without the aid of animal charcoal, simply by my 
process, “ The Stein process of refining without charcoal.” 

I submit to you in the following lines the way in which this 
refined sugar is manufactui-ed direct from the beet;— 

1. The beetroots are carted by the farmer to a shed in the factory. 

2. The beets are next sent to the washing machine where they are 
freed from the adhering earth and dirt. 

3. After washing, they are lifted by an elevator to the beetroot 
slicing machine. In this machine (which contains a special form 
of knife) the beetroots are cut into small slices. 


4 
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4. Tliese slices are put into large diffusers. Twelve to fifteen diffusers 
are placed in a circle or in two rows, and the sugar contents extracted 
from tliese slices with tepid water under pressure. The process is 
now so perfect that only about 0*2 per cent, of sugar will remain in 
the exhausted beetroot slices. These slices are placed in the press, 
where they are freed from the greater quantity of water they 
contain. 

5. The raw jnice is put into a vessel and treated with about 2 per cent, 
of lime. This lime process removes the organic impurities which the 
raw juice contains. After this, carbon dioxide .is pumped into the 



Fig. 3,—SuGAii Beet (Klein-Wanzleiben). 

limed juice. The lime is then precipitated, and forms carbonate of 
lime, whereupon the sugar Kqiior becomes bright, yellow and clear. 
This process is known as “ Saturation.*^ 

6. The precipitate formed is separated from the liquor in a filter 
press, and the carbonate of lime remaining in a cake is used as 
manure, and is called saturation lime.** 

7. The liquor is subsequently treated in a similar way with equal 
quantities of lime until all the organic impurities are removed. 
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8 . After the last saturation, the liquor is again filtered and treated 
with sulphurous acid (SO 5 ). A further filtration removes the sulphide 
of lime which this treatment has produced, 

9. The clear liquor which runs ofi from this last filtration is .called 
“ thin liquor,” and gauges 0 ° to 8 ° Be. It is then evaporated in a 
specially arranged series of vacuum pans to a concentration of 28°Be. 

10 . The “ thick liquor ” is now submitted to the Stein process of 
refining,” which is a systematic treatment of the liquor to get rid of 
all impurities. 

11. This thick liquor so prepared is boiled to crystals in the 
ordinary'boiling vacuum pan, and the contents are called “ masse- 
cuite.” This masse-cuite contains the sugar crystals floating in a 
syrup or mother liquor. 

12 . The crystals are separated from the mother liquor in a centri¬ 
fugal machine, and are treated there according to “ Stein’s method of 
manufacturing sugar” direct in the centrifugal machine, either for 
granulated crystals or cubes. 

13. The final product (granulated, crystals, or cubes) is put into a 
drying stove, or Stein’s drying apparatus, and after drying, is ready 
for packing and consumption. 

You see the process is a simple and a systematic one, and involves 
very little expense indeed; and there you see lies the advantage of 
the British sugar maker, to refine sugar for consumption direct from 
the beetroots without passing it through a refinery. The British 
heet-sugar factoiy should be a refinery in itself, to work without 
charcoal and save thereby about 30 per cent, of the expenses. 

Price op Sugar. 

The present reduced price will siu'ely increase consumption, and 
apart from that there will he an enormous increase in the distribution 
of sugar in all the trade channels of the world. The peculiar 
conditions prevailing in Prance have helped to bring about the panic 
in the market, the influence of which is felt now in a great degree. 

is generally admitted that there has been a great exhaustion in 
the invisible supply of sugar throughout the world, because of the 
small crop in Europe last season, which is smaller than it has been 
for many years. As soon as the sugar prices become settled at any 
particular level there will unquestionably he a very material increase 
in the demand for sugar, and such an increase will lead to very much 
higher prices than are at present prevailing. 

The estimate for the new beet crop has appeared, and is a very 
heavy forecast* There will be some difficulty in financing such a 
quantity of sugar this season, as the value of sugar, therefore, for 
forward delivery, say, for the summer months of 1906, shows a great 
premium. If the price of sugar only remains low for the next two 




on the dontinent. It is possible therefore that the fabricants on the 
Continent will prefer to store their sugar to provide for the growing 
wants of their customers. Should the financial support be sufficient 
to carry the immense supply of beet and cane sugars, there is no 
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reason why the prices should not improve considerably. There is no 
fear that the prices will remain for long as they are now, and I give 
you the following reasons why sugar must go up considerably:— 

1. The large crop is not yet at hand. Not only will the regular 
transport be seriously affected by the continental rains, and thus 
considerably add to the risk of damage from frost, but also the 
analysis will suffer, and, as a consequence, considerable modification 
of the estimates may result. 

2. The large crop is already discounted in the prices. It is a 
well-known fact that the present price is below the cost price, taking 
into consideration the prices paid for the roots. The consequence 
will be that the manufacturers after having delivered their sugar sold, 
will store the remainder, waiting for better prices. 

3. It is striking that again no notice is taken of the replenishment 
of the consumed invisible stocks, whereas last year the existence of 
these invisible stocks was not taken into account. This year, the 
replenishment of the invisible stocks will absorb a considerable part 
of the surplus. 

4. At these low prices, the sowing of beetroots must decrease 
very much. This will be especially the case in Germany, as in 
February, 1906, the corn import duties will be greatly increased, and 
the farmers consequently need not accept any price offered for the 
beetroots. 

5. The high prices at the beginning of this year have caused sugar 
to be exported from countries which will not export at the present 
low prices. 

The Fall m Sugar per cwt. Since January, 1905. 

From the Produce Marhet8'‘ Bevim. 



let Marks 







1905. 

Granulated. 

Foreign cubes. 

Tate's cubes. 


£ 

3. 

d. 

£ 

8 . 

d. 

£ 

3. 

d. 

January 1st (highest point). 

0 

17 

9|- 

.. 1 

0 

3 .. 

1 

5 

m 

February 1st. 

0 

17 

u 

.. 1 

0 

3 .. 

1 

5 

lOJ 

March 1st . 

0 

16 

9 

.. 0 

18 

9 .. 

1 

5 

14 

April 1st. 

0 

16 

3S- 

.. 0 

18 

7i- .. 

1 

4 

6 

May 1st. 

0 

14 

10 | 

.. 0 

17 

9 .. 

1 

3 

6 

June 1st. 

0 

13 

loj 

. . 0 

16 

H .. 

1 

2 

44 

July 1st. 

0 

13 

14 

.. 0 

16 

0 .. 

1 

1 

lOi 

August 1st . 

0 

12 

6 

.. 0 

15 

3 .. 

1 

1 

74 

September 1st . 

0 

11 


.. 0 

14 

0 .. 

0 

19 

lOJ 

October 1st . 

0 

10 

8i 

.. 0 

13 

3 .. 

0 

19 

lOi 

November 1st . 

0 

9 

lOJ 

.. 0 

12 

3 .. 

0 

19 

14 

Fall from highest point_ 

0 

7 

Hi 

.. 0 

8 

0 .. 

0 

6 

9 
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In my previous publications I have mentioned the advantages which 
the introduction of sugar-beet growing, and the erection of sugar-beet 
factories, would bring to the English manufacturer, farmer, merchant, 
tradesman, and professional man, to the English railways, the English 
engineers, and to many other professions and trades. In short, I have 
pointed out how beet cultivation would increase the wealth of the 
country. 

In spite of all these advantages -for sugar-beet growing and for the 
erection of beet sugar factories, a start has not yet been made in this 
country to grow sugar-beet on a large scale and to manufacture the 
beet into sugar. Nobody, whether a capitalist, financier, sugar 
merchant, confectioner, Jam maker, or anybody else interested in the 
erection of beet sugar factories, would put a penny down for the 
prospective sugar faotox'y if they did not see beforehand that the 
invested capital would he a sure and safe investment for their 
money. Everybody is his own finance minister. Everybody first 
for himself, then for his fellowmen, and finally for the community 
in general. 

I give you below the cost of producing refined sugar direct 
from the beetroots, and I also give you a balance-sheet of a 
prospective beet sugar factory to convince you decisively that 
it would pay to manufacture beet-sugar. I give you the 
following advantages which we have over our continental com¬ 
petitors :— 

1 . We can grow more roots per acre. 

2 . We can grow richer roots than on the Continent. 

3. We have the consumption at hand, being the greatest sugar 
consumers in the world. 

4. We save freight. 

5. We save commission, as the factory sells direct to the 
consumer. 

6 . We can make use in the new installation of the latest improve¬ 
ments in cultivation and manufacture by having at our disposal the 
best implements and machinery. 

7. We can manufacture in the prospective works refined sugar 
direct at a very low price. 

8 . We can employ the plant of our works in the summer months, 
after the campaign is over, much better than the factories can do on 
the Continent, as we have many other industries in this country 
which could he well carried out in this factory. 
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Cost op Peodtjcing Eefined Sugab peom Eeetboots. 

£ 8. d. 

Fuel: 12 per cent.; coal at 10s. 6d. per ton.. ..013 

Wages :— 


First process (preparative). 

Second ,, (complete). 

Third ,, (refining). 

Limestone 4 per cent., at 6s. per ton—delivered . 

Coke. 2*30d. 

Leather and filtercloth . 'GOd. 

Bags. l*92d. 

Oil and grease . *55d. 

Light. ‘dod. 

Yarions materials . •62d. 

Laboratory . ‘oGd. 

Selling commission.. 2*0d. 

Price of beetroots per ton . 

Sundry expenses. 

Expense of offices, management, &c. 


0 0 8 
0 0 10 
0 0 7 
0 0 3 


0 0 9 


0 IS 0 
0 0 3 
0 2 5 


£15 0 

So you see, calculating the beetroots at 18s. per ton, the whole cost 
of manufacture, including all expenses of office and management, 
would be 7s. per ton of beetroots. 

{'To be continued.) 


EXTENT OF SUGAE BEET SOWING FOE 1906. 

By SiGMuiO) Stein 
(Sugar Expert, Liverpool). 

The question of the extent of beet sowing in the coming season 
occupies the minds of all the sugar merchants, brokers, and sugar 
consumers in general. 

After the year of drought in 1904, oue of the leanest years ever 
known in the production of beet sugar, came a year of superabund¬ 
ance, the season of 1905. The acreage of sugar beet sown in 1904 was 
3,980,358 acres, and in 1905 4,643,037 acres. The piuduction of beet 
sugar in 1904-05 was 4,706,900 tons, and the quantity to be produced 
during the present campaign (1905-06) is estimated at 6,875,000 tons. 
There will certainly be a surplus of sugar on the 1st of September, 
1906, to be carried over to the campaign 1906-07, which will amount 
to 2,200,000 tons. 

We must not forget that the over-production of cane sugar keeps 
pace with this over-production of beet sugar. In the same degree that 
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tile beet sugar manufacturers try to extend the capacity of their 
works, in the same measure does the cane sugar manufacturer 
extend his capacity for working from season to season, so as not to be 
left behind. The cousumjjtioii, however, cannot increase in the same 
proportion. 

Since the abolition of sugar bounties and the coming into force of 
the Brussels Convention (1st September, 1903), the consumption 
of sugar in Continental countries has increased greatly. This 
increase, however, will shortly cease, as people on the Continent are 
not accustomed to consume such a quantity of sugar as we do here in 
England, or as is done in the United States of America. 

How will the matter end ? What is to be the outcome of the sugar 
produced ? Sugar is not an article that can be stored for years, on 
account of its bulky character; and another thing not to he lost sight 
of is the interest on the capital. We face to-day the same conditions 
as we did a few years ago, and I raised my voice then and wrote 
frequent articles warning beet growers and cane planters and sugar 
manufacturers to be very careful in the extent of theii’ operations. 
The outcry raised at the time by shrewd persons, and the warnings 
given by experienced men, were taken into account and had their 
effect. The acreage of beet sowing and cane planting was reduced 
after a season of over-production. Yet how long is sugar to he sold 
under the cost of production ? How long will manufacturers and 
growers throw their ready money through their factory windows? 
Is not the policy of not producing at all, and shutting the factory 
doors, better, than keeping the works going day and night, suffering 
any amount of trouble and in the end showing at the close of the 
season a large deficit, a crowed of disappointed shareholders, and a 
very unsettled state in the markets ? 

After the over-production of 1905 it was the belief amongst all 
classes that the next year (1906) would bring us a great reduction 
of beet sowing and cane cultivation. Yet, when I was on the 
Oontifient a few days ago, I noticed to my great surprise the 
contracting of beetroots at a price which shows at only a superficial 
calculation a great loss to the manufacturers. I saw prices of 95 
pfennigs to one mark j)er cwt. were being offered to and accepted by 
the faimiers. Everybody who has acquired only a rudimentary 
knowledge of this industry ought to see that there was a loss when this 
contract was made. I have heard that some contracts have been 
made at 75 to 80 pfennigs, but I have been assured that the level of 
90 pfennigs to 95 pfennigs was offered on the average. 

It is true that the manufacturers have works to keep up, and they 
wish to keep their concerns going, but they can do so even if they do 
not work up to the full capacity of their factories. If they curtail 
their working capacity by 25 to 30^ they will still work at a profit if 
they can force the sugar beet-grower to reduce his sowings to a similar 



extent. The price of sugar is regulated by the supply and demand. 
If again there be too much sugar produced next year, prices must 
remain as they are or fall still lower. In that case, there is only one 
remedy for bringing people to their senses, and that is bankruptcy. 

Continental manufacturers had on an average a good year in 1905, 
and the prices in January of that year reached a level not attained 
for 17 years, and they naturally made proper use of the high prices 
and sold at a handsome profit. They did not consider that this 
profit is only the natural consequence of the drought of 1904 and the 
subsequent nonsensical rise in price. They did not consider that this 
cou^ will not be repeated again, that the “ corners ” in France will 
never be re-established, and that the world in general has taken a 
good lesson from the smashes of last x4.ugust and September. 

The thundercloud I prophesied in this paper just a year ago came 
as I said, and many people have been buried under it, who, in their 
foolish and selfish policy, thought that they were wise and that their 
calculations would be adopted by the rest of the world. I give now 
a few words of warning, the same as I did twelve months ago. If 
only the large sugar societies on the Continent would take the matter 
in hand and organize amongst their members a plan for reducing the 
quantity of sugar beet to be sown and contracted for next season, 
and if cane planters would follow suit and only produce the quantity 
which will correspond with the consumption, we should soon see 
prices profitable to the grower and the manufacturer, and acceptable 
to the consumer. 


SUGAR BEET GROWING IN EAST ANGLIA. 


The following letter, which appeared in the East Anglian Times, is 
an interesting and valuable contribution to the discussion going on in 
our provincial press as to Avhether the time is now ripe for starting a 
beet sugar industry in the United Kingdom. 

Sir,—I have read with a good deal of interest your aiticle on the question 
of the manufacture of beet sugar, as for many years past I have considered 
the possibility of establishing the same in this country. So long as bounties 
are given to manufacturers on the Continent, I recognised the inqiossibility 
of any chance of the trade succeeding in England. But with their abolition 
the conditions were entirely altered, and I have therefore given a good deal 
of attention to the matter, and have visited several factories and interviewed 
growers in Germany, who were all most ready and willing to give me every 
information in their power. 

From the figures which I was able tu obtain, and which I have checked 
in a variety of ways, I consider after most careful investigation into every 
detail that I thought was necessary for the inquiry, that it is possible to 
establish a sugar factory with success in England, providing certain condi¬ 
tions, which I presently specify, are carried out. 
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The importations of beet sugar to this country are enormous, amounting to 
1-J million tons per annum, so that if one factory can be established with 
success it opens cut an immense held for enterprise for both growers and 
manufacturers in this country. 

I do not attempt to enter into figures of the benefit.s in the way of employ¬ 
ment of labour and capital, but T think it would be clear to everybody that 
the same would he prodigious. 

Some 34 years ago an experiment was tried at Lavenham, in this county, 
with no successful results. I have made a few inquiries about this, and T 
find there were several reasons for failure. 

The situation of the works was not a suitable one, as I shall later on be 
able to show; the complete manufacture w^as not carded out on the spot; 
about this period came the improved method of manufacture, and, finally, 
bounties were put on which effectually killed the industry as a profitable 
one. I hear from the manager of tliose works, who is still in active work 
in the sugar trade, that until the bounties were put on it was a financial 
success, but great difficulties wore encountered with the local growers, and 
the proprietor, the late Mr. Duncan, w^ho was a w-ealthy sugar refiner, gave 
it up—not being inclined to perseveie with fhe difficulties of dealing with 
the farmers of that generation. 

The conditions now in this year, 1905, are all altered. 

1st. Bounties are all abolished. 

‘ind. A complete revolution in the mode of sugar manufacture. 

3rd. Land is cheaper and rents are lower than in 1870-1873. 

4th. Agricultural crops of all sorts are not of so much value. 

5th. Terms of the Sugar Convention (about which I shall have something 
to say later on). 

On September 19th, I visited the engineering works of the Brimswick 
Machine Building Company at Brunswick, where about 1,500 hands are 
employed; the staple manufacture of this works was the making of sugar 
machinery. I saw a number of machines in process of manufacture, and 
spent several hours in the drawing office, where the whole process was most 
carefully explained to me, with plans and verbal descriptions. I obtained 
some idea of the cost, and found myself at the end of the day snfficif^ntJy 
educated to visit a sugar factory wdth intelligence. 

I think without this visit 1 should not have properl}” understood what I 
afterwards saw. 

On the follow’ing day 1 visited Mr. Otto Licht, of Madgehurg, the official 
statistician of Germany for the sugar trade. He was kind enough to give 
me every detail I asked for as to figures of consumption of sugar, beet grown 
per acre, prices paid for roots, percentagevS of sugar in beet, amount of sugar 
per acre, and some other figui-es. 

Keturns of all the above have to be made by German law to the Govern¬ 
ment, and the figures I obtained I 'was assured may be taken as absolutely 
correct. 

The next day I proceeded to Aderstedt, where I was met by Mr. Gotte, a 
large landed proprietor, owning and cultivating several thousand acres, of 
which about ‘2,500 acres were under cultivation of beet. JVIr. Gotte was 
also principal proprietor of a very large factory, with a capital of something 
like £100,000. 
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1 was entertained to lunch in a very fine old German castle, many 
centuries old, and was afterwards taken over the estate, and allowed to 
inspect the factory. 

This factory dealt with 800 tons of beet roots per day of 24 hours; it was just 
getting ready to work, and the beets were being pulled on the day of my visit. 

The next day I went to Waren, in Mecklenburg, about 100 miles west of 
Stettin, where I saw what I was told w-as the most up-to-date factory in 
Germany. The factory did not commence to work for a few days, so I had 
every opportunity^ of seeing all the machinery, and having everything 
explained to mo. 

'I then returned to Brunswick, where I had an opportunity of visiting a 
factory at Peine, about 20 miles from that place, which was actually at work, 
and I saw the whole process, from unloading the beets from the carts to the 
sugar being bagged up for delivery to the trucks. 

The information I obtained from these visits I give in as condensed a form 
as possible- I have converted all German weights and measures to English. 
It is possible that some small error may have crept in, but I do not think 
anything material. 

I do not propose to give particulars of cultivation or process of manu¬ 
facture, but only results. 

I hope from the figures I give, the English farmers will be able to judge 
whether sugar beet would be profitable to grow. 

Land in the beet-growing districts of Germany sells for £80 to £40 per 
acre, and is let at from 30s. to 40s. per acre. 

The cost of cultivation of the crop, I was informed by Mr. Gotte, was 
£9 10s, per acre, including rent, rates, and taxes. 

Under favourable circumstances, the average crop is 12 tons per acre, and 
3 8s. 6d. is the average price paid for beet per ton, delivered at the factory. 
The weight in the above estimate is net weight, i.e ., aftertoppingbeforeremoval 
fi'om the farm, and washing at factory. A sample of every few loads is put 
into a test washing machine, and the quantity of earth estimated and deducted. 

Hearly th*e whole of the circular top of the root is chopped off in the field 
and used for feeding purposes, and estimated to be worth 5s. per ton (I have 
only estimated it to be worth 3s. per ton). 

The price of labour is about the same as in Sufiolk, but I think more 
women and hoys are employed than is general in England. The ploughing 
and carting to factory is almost altogether done by oxen. The following is 
what I estimate might be paid to the English grower :— 


£ 9. cl. 

Cultivation per acre and delivery to factoiy .. .. 9 18 0 

Profit. .. 116 0 


£11 14 0 


£ 3. d. 

Beet sold to factory, 12 tons at 18s. 6d..11 2 0 

Tops, 4 tons at 3s.0 12 0 


£11 U 6 

The English farmer must judge for himself if the above figures spply in 
his case. They are arrived at after some conversations with leading local 
agricultural authorities. 
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The beet being delivered to factory in Germany (in most cases from two to 
three miles, though in some cases I heard of its being brought 20 or 30 by 
rail, but I fancy this is quite exceptional, and Is. 6d. is put down as the 
average cost of carting), it passes through different processes until the sugar 
is ohtainf’d, which is bagged up and, if intended for England, is loaded on to 
trucks for Hamburg, where it is shipped either to London, Liverpool, or 
Glasgow. 

The coal used in factories is usually half English and half Westphalian (a 
very inforioi’ coal). Limestone, which is an important item in the manu¬ 
facture, costs about the same as in England, varying of course by the distance 
of the quarry from the factory. 

The price of skilled labour is lower than in England, but I think the 
ordinary labourer gets about the same money as in England. 

The factory works from 60 to 80 days in the year, the campaigTi [which is 
the term used in the sugar trade) beginning about September 26th, and 
lasting till the end of the year ; the remaining nine months the factory is 
idle, and the permanent staff of about 25 men is employed in cleaning and 
repairing ready for the next season. 

At some factories which are not situated near the railway, a heavy cost 
for carting is incurred for coals and lime stone to the factory and carting 
away the sugar. At the Aderstedt factory which is about miles from the 
railway, I was informed their bill for the season amounted to £4000. 

The freight from Brunswick to Hamburg is 5s. 6d. per ton for sugar. 

Now, taking a factory which consumes 350 tons of roots per day of 24 
hours, which is about the smallest size W'hich could be profitably worked, I 
estimate we vshould get the following results on a proper site in England :— 

Factory consuming 350 tons of roots per 24 hours. 

Acreage employed, 1,800 acres. 

Producing at 12 tons per acre—21,600 tons of beetroots. 

Working 62 days. 

Making 3,024 tons of sugar at 14 jier cent, sugar in beet. 


£ a. d. 

21,600 tons roots at 18s. 6d. 19,980 0 0 

1,728 tons coal at 14s. 1,209 12 0 

648 tons lime at 13s. .. 421 4 0 

30,240 bags at 3d. 378 0 0 

Manager .. ,. ,, 600 0 0 

Engineer, 52 weeks, at 40s. .... 104 0 0 

24 men, 52 weeks, at 24s.. .. 1,497 12 0 

75 casual men, 9 weeks, at 218. .. .. .... 7o8 15 0 

Oil and light, vsay.. .. .. 200 0 0 

Beet tester. 52 0 0 

Sundries, say. 250 0 0 

Hepi eciiition on £30,000 at 5 per cent. 1,500 0 0 

Rates—taxes. 200 0 0 

Profit (3:}: per cent, on £60,000) l,95u 17 0 


£29,062 0 0 

3,024 tons sugar, £9, lo.b. factory.. 27,216 0 0 

4,320 tons slices at 5s... 1,080 0 0 

324 tons molasses, at £2 6s. 8d... ,. 756 0 0 


£29,052 0 0 
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If the price of sugar was £9 10s. per ton, the profit would he £3,462 I7s., 
or 5*77 per cent, on capital. 

The beet slices {i.e. the pressed beet) is returned to the grower, and is 
looked upon by him as a valuable feeding stuff. In Germany the farmer is 
anxious to contract to take it away, and it is not the case that the manu¬ 
facturer has to force it upon him. In nearly all cases the German factories 
are carried on on the co-operative principle- The Peine Mill is owned by 
425 shareholders, nearly all beet farmers, so that the profit on the working 
of a factory may be taken as a bonus on the price obtained for the beet. 

Mr. Stein, of Liverpool, an expert in sugar manufacture, who has devoted 
his life to the question, has assisted me in my inquiries. Mr. Stein shows 
in his pamphlets a much more favourable result than I do. He may be 
right, I hope he is, but I can only speak on my own judgment. 

Now, I think, comes the crucial question affecting the possibility of 
getting a profi.t in an English factory. 

All sugar imported into this country pays a tax of £4 per ton, but by the 
Brussels Convention every country joining reserved themselves the right to 
remit to the manufacturer of sugar consumed in their owm country the sum 
of £2 10s. per ton, so that it follows all sugar coming into this country pays 
£4 per ton, and would have to compete with sugar hearing a tax of only 
£1 10s. per ton. 

To satisfy inquiries on this subject questions have been put to members of 
the Government, hut they are met with the reply that no sugai* is manu¬ 
factured in this country, and therefore the question does not arise. 

This would then put the English manufacturer in this position. The 
profit I have shown to he £1,950 17s. would then he £9,510 17s., and a 
percentage of 15*8 would he earned on a capital of, say, £60,000, which I 
estimate would be necessary for the mill of the above size and capacity. 

But supposing £1 only was allowed as a drawback by the Excise, this 
would give a profit of £4,974 17s., or a percentage of 8-29 on the capital as 
below:— 

Profit without drawback. £1,950 17s. = 3*25 per cent. 

Profit with drawback, £2 10s.. .. £9,510 l7s. ^ 15*8 percent. 

Profit with drawback, £ I. £4,974 I7s. = 8*29 per cent. 

The capital required, £60,000, would he apportioned something like 
this:— £ 

Machinery . 30,000 

Site, water, wharf, and sundries .. ., 5,000 

Buildings . 5,000 

Working capital . 20,000 

£60,000 

Now, supposing it could be shown, after further inquiry and full discussion, 
that it is possible to make sugar at a profit, the first consideration would be 
tbe choice of a site. 

I consider that one could be found on the banks of the Orwell, J8tour, or 
Deben, which would he an ideal one. These three rivers would give a 
coast-line of 70 or 80 miles of river hank, with a hack land of two miles of 
good agricultural land, where beet could be shipped to a factory at a cost of 
not more than Is, 3d. or Is. 6d. per ton. Goals and limestone would have 
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cheap water carriage to factory, and there would be a cheap water carriage 
to London for the sugar. 

For this market the factory would have an advantage over the Gennau 
one, inasmuch as the freight to Hamburg would be saved, and a lower 
freight to London of not more than 2s. Sd, or 2s. 6d,, against os. from 
Hamburg to London. 

Coals would bo cheaper, as a set-off against somewhat lower-priced labour 
in Germany. I believe Engdish brains are as good as German, and the 
intricacies and difficulties of the trade would soon be overcome by Englishmen” 

To make the scheme a success, 1 think it would be necessary for landlords 
and tenant-fanners to co-operate hy taking a share, large or small, in the 
factory, as is done in other countries. English farming methods are, 1 
believe, superior to the Continent, and I think there would be a reasonable 
chance of benefit to landlord, grower, and factory shareholder. 

It has been proved over and over again that beet can he grown in this 
country with as large a percentage of sugar as in other countries. A large 
grower at Lavenham, who grew beet there for the factory 33 years ago, 
tells me their results were sometimes as high as 17 per cent., whereas the 
average petcentage in Geraiany is now 14T per cent. 

Ho money could he promised for factory without first being able to ensure 
a supply of beet for, say, at least eight years, and it would therefore he 
necessary to secure an acreage of at least 1,800 acres guaranteed before 
anything could be done. 

An agreement would have to be made binding on the grower in con¬ 
junction with the landlord to supply a fixed quantity at a certain pric^, 
taking the beet slices in return. 

Such an agreement must necessarily be one-sided, as in case of fire or for 
any other reason a discontinuance of the working of the factory, the beet 
would have to remain on the farm, and a valuation of the roots as a feeding 
stuff would have to he made, but this is a detail which at this stage may well 
be left for after-consideration. 

Without entering into the merits of Free Trade or Protection, I would 
like to point out that here is a trade which might be established in this 
country with a certainty of success, which would more than anything else 
help to settle the “ Back to the Land question. Six millions or more of 
money would he paid in wages, which is now sent over to Germany, 
provided the country would consent to a rebate on the tax of .14 per ton. 

I have received offers to cultivate a very large quantity of land, some 600 
or 700 acres. I believe I should not have much difficulty in getting the 
requisite quantity, provided a factory were established. But under the 
present conditions, i.e., without the rebate I have referred to above, the 
inducement is not sufficient to invest my own capital, and I could not ask 
the public to invest theirs for a possible di^ddend of S per cent. 

One gentleman has already told me he would invest .£20,000 in a factory 
if I could get the same rebate — £2 10s.-—which Germany, France, and 
Belgium obtain as per terms of the Convention. 


Korthcliffe, Felixstowe. 


I am, &C-, 

Feanic W. Ma&oh. 



CHEMICAL OONTEOL OF CANE SUGAR FACTORIES. 
WiLLiA^r D. TIokxe, Ph.I). 


The following notes are intended to afford a uniform method of 
chemical control of Cuban cane sugar factories working under diverse 
conditions. 

The methods described have been compiled from the official methods 
employed in Java and in the Hawaiian Islands as well as from the 
experience of the writer and his collaborators in this field. 

Some of the methods in use still require elaboration and perfecting. 

Eor convenience in work the following notes have been grouped 
under the five general heads of Standardizing Apparatus, &c., 
Measurements, Sampling, Analyses and Calculations. 


STAjS-DAEBIZINa APPARATUS. 


Baiancea and Wtights .—See that the balance arms are of equal 
length by balancing weights against each other and then changing 
them to the opposite pans, where they should again balance each 
other. An analytical balance should be sensitive to 1-10 of a 
millegram. A sugar balance should be sensitive to 5 millegrams. 

The weights must he standardized against properly certified standard 
weights and must be in correct relation to each other. 

Brix Spindles are to be checked by means of the pycnometer, 
getting the specific gravity of sugar or molasses solutions at different 
densities. 


Sp. Gr. at : 


. wt. of sugar sol. at C. 


wt. of water at 17*5° C. X 


wt. Icc HgO at 0. 
wt. Icc H^O at 17*5° C. 


Sugar flasks must all be standardized to be in accord with the 
polariscope used. This generally requires flasks holding 100 gms. of 
water at 17*5° 0. Standardize a 100 cc. pipette to deliver this amount, 
and standardize all flasks by this. 

To find the weight of water at LO. which shall have the same volume 
(100 cc.) as 100 grams at 17‘5°C. multiply 100 gms. by 
density of water at 0. 

density of water at 17*5^0. 


Polariscopes must ,be set to be correct at zero and the deviations 
from the correct readings at several points on the scale between zero 
and 100 noted and allowance made for any such error in each reading 
made. The scale is to be checked hy standard quartz plates and by 
solutions of sugar of known purity. 

Polarization tubes should be tested as to length by means of 
standard metal tubes of 100 and 200 mm. length, respectively. Cover 
glasses should be tested to see that they are not optically active. 
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Quartz plates for standardizing the polariscopes should be compared 
annually \\uth standard plates. 

Thermometers should be compared with a standard thermometer 
which has been officially corrected. 

Water meters should be standardized by weighing a quantity of 
water passed thimigh. 

Tank contents can be most accurately determined by filling from a 
barrel placed on a platform scale, weighing all water admitted and 
making a correction for temperature. 

Measijiiem:ents . 

Ca7ie .—Weigh in cars or carts before bringing to the crusher. At 
the end of the day’s run subtract cane weighed but not crushed from 
total cane weighed plus whatever was carried forward from preceding 
day. At the end of the week’s run grind everything that has been 
weighed. Weigh the trash in one carload of cane once a week to 
determine the per cent, of trash in cane. Or, if practicable, collect 
all of the trash from cars and weigh daily. 

Juice. —Weigh, if possible, the mixed juice. Otherwise measure 
in tanks of known capacity. This capacity is to be proved by filling 
with barrels of water weighed at a known and constant temperature 
up to an overfiow pipe two inches in diameter or until a float with, 
index above points to a certain height. The overflow is better. Take 
the temperature and a sample of each tankful. Make allowance for 
air volume in juice and for any precipitate of lime or other solids. 

Bagasse .—Once a week or once a month weigh all the bagasse 
yielded from a trial batch of about 10 tons of cane. 

Water of Maceration .—Measure in measuring tanks or through a 
water meter, applying such correction to the meter as a trial by 
weight might indicate, as well as a temperature correction. Or 
calculate from Brix of dilute juice and Brix of first mill juice to find 
water of dilution. 

Press Cake .—Weigh a cake from each end and from the centre of a 
filter press daily: or weigh the entire cake from several presses daily, 
Oreat care should be taken to select fairly representative cakes and 
pressfuls. 

Condensing Water .—The amount passed through the condensers 
daily should be calculated from the work of the pumps, or meter, or 
otherwise, 

Motasses .—Weigh when shipping. Measure volume as it is obtained 
in the factory in tanks. Take density with hydrometer standardized 
against a pycnometer, making temperature correction both ■ in 
measuring its volume and in taking its density. 

Sugars .—Weigh in bags as packed, deducting tare weight of bags. 
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Sampling. 

Cane .—Select two or more canes from each. car. I’rom the canes 
cut central pieces extending from the centre of one joint to the centre 
of the next, using eqnal numbers of canes cut respectively from the 
bottom, middle, and top of canes as they grew. These short sections, 
each containing one joint in its centre, are to be split with a knife 
and either a half or a quarter of each used. 

Juice .—A continuous sample should be taken if possible. Other¬ 
wise take an hourly sample of mixed juice, and where maceration 
water is added take in addition a sample of the juice coming from the 
crusher and first mill combined. Take each hour 2 oz. of juice, 
jmtting it into a 32 oz. bottle containing about 10 gms. of anhydrous 
lead sub-acetate^ in powder form. Take another similar sample for ^ 
Brix, preserving with 8 drops of formaldehyde. 

Bagasse .—Put successive handfuls from di:fferent points across the 
face of the last roll into a weighed can with a tightly fitting cover 
oOO or 1000 grams should be taken thus, twice in 24 hours. 

Press Cake .—Prom every press samples of the cake should be taken 
from the middle and both ends by 'means of a circular cutting die 
2 inches in diameter. The disks of cake should be taken from the 
centre and from points 4 to 6 inches from the corners. 

Sugars .—Sample every two hours several bags, keeping in closed 
box for testing twice daily. x4.1so take a sample from five or more 
vbags in each strike for polarization. 

Molasses .—Prom each strike a sample should be taken when the 
strike is. half purged. A run sample should be prepared from a 
mixtui'e of proportional parts from all the strikes of that run. 

Meliiduru .—Take a portion from each tank or hourly samples of 
2 o?. and introduce into a 32 oz. bottle containing 10 grams dry lead 
sub-acetate. Test every 12 hours. 

Magmas .—Take a sample from each stidke. If it is impossible to 
test all the magmas individually, make 24 hour composite samples of 
100 gms. of magma from each pan, keejung difierent grades separate. 
Peep covered and mix well before analyzing. 

Entrainment ,—Take hourly samj)les of 500 cc. each of condensation 
water from each pan and each multiple effect. At the end of six 
hours evaporate 2000 gms. down to 100 gms. in a broad flat pan over 
a water bath and analyze. The condensing water before entering the 
condenser must also be examined similarly. This is an investigation 
only to he made when the alpha-napthol test has indicated the 
presence in the condensation waters of appreciable amounts of sugar. 

/'To he continued.} 


^ Made by the"Baker and Adamson Chemical Co., Easton, Pa, 
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PUBLICATIONS EECEIYED. 

Beet Sugar Manufacture akd Eefining. You. I. Extraction 
AND Epuration. By Lewis S. Y^are (Editor, ‘‘The Sugar Beet ”). 
543 pages; 262 figures. New York; John Yfiley & Sons. London: 
Chapman & Hall, Ltd. Price, $4*00. (A review of this book will 
appear in our next number.) 

Cane Juice Defecation, 1905, by W. L. Bass, P.O. Box 773 
Brooklyn, New York. Price, $3*00. This is a volume in Spanish 
and English similar to the author’s previous work “ Cane Sugar 
1900,” and gives details of the j)ractice carried on by him in Dominica. 
It is illustrated with half-tone views of American machinery. 

Die Zucxerpeoduktion der Y^elt, by Dr. IT. Paasche. 
Leipzig: Yerlag von B. J. Teubner. Price, 7 mk. 40. A large 
volume of over 300 pages, replete with information regarding the 
world’s sugar production. Practically every sugar producing or 
consuming country is dealt with and details of taxes and duties levied 
are included. 


Covrespoiiliencc. 

To THE Editoe or “ The Ikternatioxal Shgae Johenal.” 

Sir,—In full accordance with the policy of caution followed by 
the British Delegates at the meeting of the Brussels Convention 
Committee, and which is referred to in your November issue, please 
allow me as a Cuban planter to quote a striking feature of the efiect 
the Eeciprocity Treaty between the Cuban and American Governments 
has had on the Cuban planters. The results have, in fact, been all to 
the exclusive advantage of the American trade and none to that of 
the Cubans. 

The 20^ reduction on Customs duties accorded to Cuban sugar on 
its entrance into the United States represents 37 cents per 100 lbs. 
The quotation on the London market of 8s. 1 Jd. is equal to $2*35 in 
New York and nevertheless the agents of the American Trust were 
ofiering only two cents a pound f.o.b. New York, for Cuban sugar, 
96 polarization; so that the Eeciprocity Treaty is annulled in its 
honest effects, and that is the reason why in the period of barely one 
week Cuban exporters have sent 6,000 tons of sugar to the United 
Kingdom. 

Does not this fact fully justify the Cuban Government in its 
eagerness to draw np an Anglo-Cuhan Treaty, which will save the 
Cnban planters from an American monopoly ? 

^ Having regard to the fact that Dr. Herzfeld in his I’ecent paper on 
his journeyings in Cuba suggested that the Americans were every¬ 
where disliked in the island, I must say that Cubans make some 
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distinction between the United States (ioveriiuient, and the American 
people. The fol’mer enjoys the full confidence of the Cubans, the 
j)resence in it of Mr. 'Eoosevelt being a guarantee of good faith 
towards the Cuban GoY_ernment; but not so much can be said of all 
Americans connected with Cuban interests. It seems that the sound 
management our experienced steersman, Mr. Palma, is giving to 
Cuban afiairs, has disappointed them in their hopes for the future. 
Many Cubans think that a manifest destiny may make Cuba an 
American dependency at a not far distant date, but they resent in a 
great measure many of the jn’oceedings put into practice by iCmerican 
commercial men, and they are not at all sure that they wdll share in 
any of the profits arising therefrom. In short, it is true that many 
enlightened Cubans, who raised no objection to annexation thfee 
years ago, are now very far from desiring that consummation, 
however grateful they may be, as indeed they are, for the decisive 
help received in the struggle for independence. 

Yours faithfully, 

C. Plaotek. 


MONTHLY LIST OP PATENTS. 

Communicated by Mr. "W. P. Thompson, C.E., P.C.S., M.I.M.E., 
Chartered Patent Agent, 6, Lord Street, Liverpool ; and 
322, High Holborn, London. 


ENGLISH. —APPLICATION. 

22709. A. Classen, London. Process for Jacilltatinij the fcrmen¬ 
tation of sugar solutions obtained from loood that contains ta'anln, 
(Bate applied for under Patents Act, 1901, 21st November, 1904, 
being date of application in Germany.) (Complete specification.) 
6th November, 1905. 

ABRIDGMENT. 

10273. H. Eoy, Paris, Prance. Itnprovanents in or reluting to the 
treatment of masse-cuite and in a^rparatus therefor, 16th May, 1905. 
This invention relates to a continuously working apparatus for 
di’aining or filtering masse-cuite in which the material is introduced 
at the bottom and passes upwards in a casing provided with a sieve 
and with a stirring and scraper blade, a vacuum space being provided 
between the outer surface of the sieve and the inner surface of the 
casing. 

GEBMAN. —^ABRIDGMENTS. 

162699. Hermann Schaeer, of Cologne, Biehi. A centrifugal 
macMne having several centrif ugal chambers. April 5th, 1903. (Patent 
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of Additioa to Patent iSTo, Id3081, of January 1st, 1903.) This 
centrifugal machine having several centrifugal chambers is an 
improvement on Patent No. 1530S1, and its jDrincipal feature is that 
the movable closing wall of each centrifugal chamber is held closed 
automatically by reason of centrifugal force by means of a sliding 
bolt or a bolt having the action of a lever. 

163443. Dr. G-eorg Kassxer, of Munster, Westphalia. A process 
for separatiruj raw sif gar from watery soJutions, vegetable juices, molasses 
and the like. 20th September, 1904. The principal feature of this 
process is the simultaneous use of calcium sulphate and calcium oxide 
or calcium hydrate with the object of converting raw sugar into a 
chemical comj^ound (which is with difficultj’’ soluble) with calcium 
sulphate and calcium oxide, the calcium sulphate being added either 
in the pulverulent condition or being jaroduced in the mixture itself 
by known methods of conversion. 

163445. Hallesche Maschineneabrik & Eisengiesserei 
formerly R. Riedel & Kemxitz, of Halle-on-Saale. An apparatus 
for regulating the circidation of fluid hi an evaporating and hailing 
apparatus having heating bodies arranged in tiers. 4th March, 1905. 
(Patent of Addition to Patent No. 147916, of January 30th, 1903.) 
This is an improvement on the apparatus described in Patent No. 
147916, and its object is to regulate the circulation of the fluid in 
evaporating and boiling apparatus having heating bodies constructed 
in tiers. Its principal feature is that the annular parts of the heating 
bodies are separated into two or more super-imposed pieces through 
the intervals between which the substance or solution can pass when 
the level of the liquid has not yet reached the highest edge of the 
ring of a heating body. 

163833. xVlphonse Htjillard, of vSuresnes, Prance. A drying 
apparatus for doughy, pasty or fluid substances. 4th September, 1904. 
In this drjnng apparatus for pasty or fluid substances in which the 
mateiial is received by an endless wire-gauze belt and conveyed 
through an apparatus for removing the dried material, the principal 
feature consists in the belt being composed of inter-twisted spiral 
wires. 

164364. Bernhard IIoffbahr, of Oologne-on-Bhino. Drying 
apparatus. October 16tih, 1903. (Patent of Addition to Patent No. 
160744, June 23rd, 1903.) This is an improved form of construction 
of the drying apparatus described in the original Patent No. 160774 
and the principal feature consists in a drying shield by being immersed 
in the material to be dried forms two chambers in the upper part of 
the trough in such a way that the water-satux^ated dustless part is 
directly conveyed for preliminary drying to the chimney hues, whilst 
the dusty part at the final drying must first pass through the 
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preliminarily dried material with the object of saturating it with 
water and retaining the dust, whilst excMding any condensing 
action. 

164396. Dr. H, E. Laxgen,. of Cologne-on-Ehine. Frocess for 
(jhtaiiiiiKj sugar froru expressed beetroot shreddings, 30th December, 
.1903. This method of obtaining sugar from expressed beetroot 
shreddings with a j nice of high degree of purity is chax’acterized b^' 
the pressed shreddings being mashed with dilute sugar juice of low 
purity and then again pressed. 

164486. Heine Bros., of Yiersen, Ehine Province. Centrifugal 
rnachlne in luJiich a heating or cooling medium acts on the material 
centrifugalled in the drum or on its walls, 20th March, 1904. This 
improved arrangement of the centrifugal is characterized by the place 
for discharging the heating or cooling medium being connected by a 
return pipe with the feed pipe for the same, which discharges into the 
centrifugal di’um in such a way that the medium returning into the 
latter is lifted by the rotating centrifugal drum itself. 

164539. W. Bock, of Prinzenthal, near Bromberg. A verticallg 
displaceable closing piece for shreddings presses for extending or shortening 
the press chamber lohilst avoiding altering its section, April 4th, 1905, 
(Patent of x4ddition to Patent No. 147673, of December 2nd, 1902.) 
This is an improvement on the closing jnece for shreddings presses 
described in the principal Patent No. 147673, and is characterized by 
the closing piece no longer engaging over the lower cylindrical part 
of the spindle, hut the aunularly formed lower cylhidrical part of the 
cylinder enclosing the cylindrical part of the closing piece. 


Note, —Copies of all published specifications with their drawings in 
these lists can be obtained from W. P. Thompson & Co., 6, Lord 
Street, Liverpool, at One Shilling a copy for English or American 
Patents, and Two Shillings for Gf-erman. In ordering please give 
number and date. _ 

Patentees of Inventions connected with the production, manu¬ 
facture and refining of sugar will find 'fhe International Sugar 
Journal the best medium for their advertisements. 

The International Sugar Journal has a wide chculation among 
planters and manufacturers in all sugar-producing countries, as 
well as among refiners, merchants, commission agents, and brokers, 
interested in the trade, at home and abroad. 



IMIPOJR'rs AND EXPORTS OP SUGAR (UNITPD KINGDOM) 

To END OF Koyembek, 1904 AND 1905. 

XMPOilTS. 


1 Raw Sugars. 

1 

1 Grermany ... .. ..... 

j Holland.. ...... ... 

Belgium ... 

France... 

1 Austria-Hungary ... 

J ava.... 

Philippine Islands... 

Guha.. .... 

Peru .... 

Brazil ... 

Argentine Republic.. 

Mauritius. 

British East Indies.. 

Straits Settlements.. 

Br. W. Indies, Guiana, &c. 
Other Countries. 

Quantities. 

Values. 

lyu4. 

Cwts. 

5,863,562 

699,148 

843,773 

496,137 

699,203 

1,869,074 

87,025 

.... 

922,845 

84,257 

524,999 

79,323 

122,536 

913,331 

489,717 

1905. 

Cwts. 

4,914,267 

194,547 

848,933 

676,005 

380,585 

2,377,981 

9,023 

1,113,642 

126,494 

167.007 

256,180 

193,126 

1,066,066 

761,276 

1904. 

2,815,034 

381,719 

453,303 

262,241 

317,940 

911,112 

31,165 

440,775 

32,295 

198V838 

30,116 

52,072 

602,922 

241,791 

1905. 

£ 

2,709,561 

109,806 

467,428 

357,147 

247,906 

1,515,695 

4,840 

711,843 

62,486 

*91,001 

143,662 

102,945 

830,243 

507,013 

Total Raw Sugars ., .... 

13,699,930 

13,085,132 

6,771>323 

7,861,576 

Refined Sugars. 

Germany .... 

Holland .. < .... 

Belgium . 

France .. 

Other Countries. 

9,(43,909 

2,956,474 

504,801 

2,572,513 

180,400 

8,723,676 

1,610,969 

289,194 

2,235,149 

345,778 

5,640,381 

1,835,318 

304,068 

1,507,312 

95,785 

6,702,214 

1,257,802 

217,057 

1,556,250 

283,604 

Total Refined Sugars .. 
Molasses . 

15,858,097 
1,700,682 1 

13,204,766 

2,386,778 

9,382,864 10,016,927 
313,280 ; 471,096 

Total Imports ........ 

31,258,709 j 

28,676,676 

16,467,467 

18,349,599 

! 

EXPORTS. 



1 Biutish Refined Sugars. 

Cwts. 

Cwts. 

£ 

£ 

j Sweden . . ... 

2,520 

1,053 

1,025 

500 

Norway,.,..,,......,.... 

29,546 

19,526 

16,790 

14,276 

, Denmark .... 

98,826 

81,839 

51,289 

55,656 

! Hoitand . 

62,939 

77,717 

35,688 

58,037 

Belgium .. . ., 

10,157 

9,345 

5,605 

5,807 

Portugal, Azores,&c. .. 

17,353 

15,973 

9,662 

10,937 

j Haly .. .. 

4,258 

323,746 

15,388 

2,145 

0,131 

1 Other Countries .......... 

354,474 

214,507 

202,207 

Foreign & Colonial Sugars. 

549,345 

575,315 

336,711 

446,551 

Refined and Candy. 

22.761 

22.412 

16,020 

19,007 

Unrefined................ 

96,965 

95,616 

54,422 

64,087 

Molasses .. 

2,319 

2,763 

1,219 

848 

Total Exports .. 

671,390 

696,106 

408,872 

530,533 
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UNITED STATES. 

(Willett i' Gray, %e,J 
(Tons of 2,240 lbs.) 

Total lieceipts, Jan. 1st to Dec. 21st .. 1,850,939 
Receipts of Refined ,, ,, ,, .. 1,533 

Deliveries ,, ,, ,, .. 1,781,139 

Consumption (4 Ports, Exports deducted) 

since January 1st . 1,747,650 

Importers’ Stocks December 20tli.. .. 69,800 

Stocks in Cuba, December 20tb .... 37,000 

Total Stocks, „ . 176,000 

1904, 

Total Consumption for twelve inontlis . . 2,767,162 


1904. 

Tons. 

1,894,535 

569 

1,906,696 


1,854,107 

none. 

12,500 

97,260 

1903. 

2,549,643 


CUBA. 


Statement of Expokts and Stocks of Sugah, 1904 and 1905, 


1904. 1905. 

(Tons of 2,240lb8.) Tons. Tons. 

Exports . 1,090,061 .. 1,044,430 

Stocks .. .. 682 .. 73,668 


1,090,743 .. 1,118,098 

Local Consumption (twelve months). 44,320 .. 45,160 


1,135,063 .. 1,163,258 

Stock on 1st January (old crop) .. .. .... 94,835 - 


Total Production. .. 1,040,228 .. 1,163,258 


Wavava, Koremher 30th^ 1905» 


J. Giima. —P. Mejek. 


UNITED KINGDOM. 


Statement of Imfouts, Expouts, and Consumption fou Eleven Months 
ENDING November 30th. 




IMPOKT.S. 


Exports (Foreign). 

Sugar. 

1903. 

1904. 

1905. 

^ 1903. 

1904. 

1905. 


Tons. 

Tons. 

Tons, 

Tons. 

Tons. 

Tons, 

Refined ... 

..... 857,220 . 

, 792,905 .. 

. 660,238 

2,021 . 

. 1,138 . 

. 1,121 

Raw. 

. 571,387 . 

. 684,995 

. 654,256 

2,802 . 

. 4,848 . 

. 4,781 

Molasses.... 

. 75,502 . 

. 85,034 . 

. 119,339 

94 . 

. 116 . 

138 

Total. 

. 1,504,109 . 

. 1,562,935 . 

.1,433,833 

4,917 , 

. 6,102 . 

6,010 


Home Con.sump'I’ion. 


Refined .... 

Refined (in Bond) in the United Kingdom .... 
Raw .. . -. 

1903. 

Tons. 

. 48,309 

. 411,900 

72,384 

. , . 1904., 
Tons. 

.. 800,643 
. 490,854 

.. 114,596 

.. 78,491 

55,944 

1905. 

Tons. 

. 660,098 
. 512,337 
. 94,211 

. 111,890 
. 51,758 

Molasses, manufactured (in Bond) in U.K. .... 

. sdei , 

Total..... 

Am Exports of British Refined.. 

.1,348,729 

. 49,201 

..1.540,528 
.. 27,467 

. 1,430.294 
. 28,766 

Total Home Consumption of Sugar 

.1,299.528 

.. 3,513,061 

. .3,401,528 
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iStocks of Sugae in Eueope at uneven bates, Dec. 1st to 20th, 
COHPAEED WITH PKEVIOUS YeAES. 

In thousands of tons, to the nearest thousand. 


Great 

Britain. 

Germaiiy 

including 

Hamburg, 

1 1 

France. 

Austria. 

j Belgium. 

1 

Total 
^ ^190&. 

124 1 

1266 

1 

' 734 

I 

704 1 260 

3090 - 


1904. 1908. 1902. 1901. 

Totals .. .. 2711 .. 3297 .. 3062 .. 2870 


Twelve Months’ Consumption of Sugar in Europe for 
Three Years, ending November SOth, in thousands of tons. 

(LicliCa Circular.) 


Great 

Britain. 

Germany. 

France. 

1 Holland, 
Austria. Belgium, 
i &c. 

Total 

1904-5. 

Total 

1903-4. 

Total 

1902-3. 

1591 ' -928 

; 

589 i 475 ' 166 

i I 

1 3748 

4210 i 

i 

3726 


Estimated Crop of Beetroot Sugar on the Continent of Europe 

FOR THE CURRENT CaAIPAIGN, COMPARED WITH THE ACTUAL CROP 
OF THE THREE PREVIOUS CAMPAIGNS. 


(From LiehCs Monthly Circular.) 



1905-1906. 

1904-1905. 

1903-1904. 

1902-1903. 


Tons. 

Tons. 

Tons. 

Tons. 

Germany ...,. 

.2,376,000 

.1,598,164 

,1,927,681 

..1,762,461 

Austria ....... 

.1,460,000 

. 889,373 

.1,167,959 

. .1,057,692 

France .. 

.1,075,000 . 

. 622,422 . 

. 804,308 

.. 833,210 

Biissia. 

.1,020,000 . 

. 950,000 . 

.1,206,907 

..1,256,311 

Belgium ...... 

. 325,000 . 

. 176,466 . 

. 203,446 

.. 224,090 

Holland. 

. 200,000 . 

. 136,551 , 

. 123,551 

.. 102,411 

OtEer Countries 

. 420,000 . 

. 840,000 . 

. 441,116 

.. 325,082 


6,875,000 

4,712,976 

5,874,968 

5,561,257 


















THE 


INTERNATIONAL 

SUGAR JOURNAL. 


No. 86. PEBRUAET, 1906. Yol. YIIL 


All communications to be addressed to The Editoe, 
Office of The Sugar Cane, Altrincbam, near Mancbester. 

All Advertisements to be sent direct. 

Cheques and Postal Orders to be made payable to Noemah 
Rodger, Altrincham. 

The Editor is not responsible for statements or opinions con¬ 
tained in articles which are signed, or the source of which is named. 


NOTES AND COMMENTS. 


The General Election 1906. 

A month ago the most sanguine optimists would never have 
prophesied that at the Oeneral Election a sweeping change would 
take place to a degree practically unparalleled in modern history. It 
was thought that the Liberals would be lucky if they captured as 
many as 100 seats. But within one short fortnight a political 
revolution has occuiTed. The ex-Prime Minister and the majority of 
his colleagues in the late Government have been unseated by large 
majorities; and as for the rank and file, they have been disastrously 
routed, so much so that at the time of writing the Liberals have a 
majority of some fifty over Dnionists, Irish and Labour combined. 
The one bright spot in this disastrous election has been the return 
of Mr. Joseph Chamberlain and his Birmingham fellow-members 
by greatly enhanced majorities. 

Into the caxises which have led to this overwhelming defeat of the 
once powerful Unionist party, we do not just now propose to enter. 
The turmofr of the election is not yet over, and the careful observer 
must advisedly hold over his verdict till quiet is once more restored 
and a sane opinion, based on a consideration of ah the influences that 
have been exerted, can be form.^d. Por it is clear that exceptional 
as has been the course of the elections, no less exceptional have been 
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tile number and character of the cross-currents which have gone to 
confuse the main issue. It was the misfortune of the Unionists that 
the majority of these cross-currents all converged to oppose them. 
The Education Act (as regards Eeligious Teaching), Chinese Labour 
in the Transvaal, Eree Trade, the Labour vote, and such like have all 
tended to influence the electors; but the outcome of it all is that a 
Liberal Free Trade Government is not only in office, but also in 
power of exceptional proportions, and will be able to make or mar 
the prosperity of the Lritish Empire for some years to come. 


Memorial to James Duncan. 

We are glad to learn that there is a movement on foot to erect a 
memorial to the late Mr. James Duncan, a tribute to whose memory 
appeared in oui’ December issue. It is proposed that this should take 
the form of a memorial fountain to be erected at ICilmnn, where at one 
time he lived. The then manager of his Greeneck refinery, Mr. 
B. E. E. Newlands, now of 2, St. Dunstan’s Hill, London, E.C., is. 
among the gentlemen who are interested in the scheme, and he will 
be glad to receive contributions from any who have had the good fortune 
to know or come into contact with the late Mr. Duncan. We may 
add that so far over £40 has been subscribed. 


Confectionery Profits. 

In the Chamher of Commerce Journal for January, there was an 
account of the Confectionery trade in London during the U months 
ending November last. In this it was stated that the quantity and 
value of the exports of confectionery, jams and preserved fruits was 
higher last year than either of its predecessors. Here are the figures 
given for the past three years:— 


Cwts. 

1905 .315,478 .... 824,221 

1904 289,841 .... 750,870 

1903 . 294,886 .... 743,718 


It also states, Moreover, what is more satisfactory still, there is 
“ no doubt there is even greater improvement in the home trade,” 
and further in the report we read that “ during the first five months, 
Confectioners were not free from anxietj’’ owing to the high price of 
‘‘sugar, hut happily the collapse of those high prices, ujdoh 'ivere 
muvnly caused hy the excessive speculation^ came sooner and more 
“ completely than many jieople anticipated.” 

It will appear to most of our readers that this is a complete answer 
to all the misrepresentations that have been issued as to the injury to 
the confectionery trade through the abolition of bounties, and we hope 
that now no more will be heard of “ weeping and lamentation” in 
the confectionery quarters. 

*The Italics are ours pEd. 
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The Sugar Industry in St, Croix. 

Some particulars appeared in a recent number of an American 
contemporary on St. Croix’s sugar industry. The past season’s crop 
bas been a |)oor one owing to the drought, and only reached a total 
of between seven and eight thousand tons. The supervision of the 
Central factory has ^een taken over by a large Danish sugar 
company, and under this change of management, important improve¬ 
ments have been introduced. This factory has several stations where 
the canes are crusted, and one of them was recently fitted with a 
nine-roller mill and Krajewski Crusher, driven by four engines. But 
another station is being fitted with a nine-roller mill and crusher, 
driven by only one Corliss engine. All this machinery is from the 
Mirriees Watson Company of Glasgow. The Bethlehem factory was 
erected during 190d and the beginning of 1905, and made its first crop 
last season. Messrs Breitfeld, Danek and Co., of Prague, were 
responsible for the machinery, which is stated to be remarkably well 
finished. St. Croix is said to be the most pushing island in the West 
Indies, and we only wish Barbados would follow its example. 


BBAZIL AND THE BEUSSELS COMMISSION. 


The I)f‘7nerara Ihvily Chronicle of the oth December, 1905, devotes 
nearly two columns to this subject. We desire that our readers in 
the West Indies should clearly understand the question, and, there¬ 
fore, we venture to give the following reply to our contemporary’s 
strictures on the general policy pursued by the British Delegates in 
regard to the penal clause of the Convention. 

The limitation of the surtax to 6 francs per 100 kilos, refers only 
to the contracting parties. With regard to countries outside the 
Convention, the engagement is to penalize “ sugars coming from 
countries which give bounties on production or exportation.’’ If 
advantages should be found ‘‘ eventually to result from the surtarX 
specified in line / of Article I.” then a rule is laid down for calculating 
the countervailing duty. It is perfectly clear from these quotations 
that we are bound to prove that an actual bounty is given, or that an 
advantage equivalent to a bounty arises from an excessive suiiax. 
That is the position taken up by the British Government and 
successfully carried out in spite of contrary views held by other 
Delegates. It is clearly the right and only just policy to be pursued 
under the terms of the Convention. To condemn every country to be 
penalized which had a surtax exceeding 6 francs, without at the same 
time proving that such surtax operated as a bounty on exportation, 
would be such a gross injustice that it would at once bring the 
Convention into contempt and give its opponents good cause for 
complaint and for demanding that it should be denounced. 
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There is no parallel between Hussia and Brazil. The Bussian 
sm’tax is created not only for the purpose of protecting the industry 
from outside competition, hut with the definite and deliberate inten¬ 
tion of raising prices for home consumption far above the world’s 
price. This has repeatedly been shown to operate as an enormous 
bounty on exportation, enabling Bussian sugar to be exported below 
cost price, and yet leaving the Bussian producer with a large profit 
on his total production. If the same can be proved with regard to 
Brazil, that country will most assuredly, and with very good cause, 
be penalized; but if not, it would be entirely contrary to the spirit 
and the letter of the Convention to perpetrate such an injustice. 
Such action would at once condemn the Convention as an economic 
failure, instead of being, as M. Yves Guyot has most truly declared, 
‘‘The most important achievement of economic liberal polic}^ in 
Europe since the signing of the Commercial Treaties of 1860.” 

The Bemerara Climiicle deplores the fact that so far the Convention 
“has done so little to steady prices and sti:fien the market.” The 
answer is very simple—we are still suffering the after-effects of the 
bounties. Those bounties have built up during the last thirty years 
a vast sugar industry on the Continent of Europe which is now 
capable, when working full in a good season, of producing nearly 
7,000,000 tons out of a total visible world’s production and con¬ 
sumption of about 10,000,000 tons. If events had followed their 
ordinary course after the Convention came into force production 
would have gradually re-arranged itself in accordance with natural 
laws governed only by cost of production. But unfortunately an 
accident happened on a very large scale. A severe drought reduced 
the European beetroot crop from 5,700,000 tons to 4,600,000, a great 
speculation set in, prices were forced up from 8s. to 16s. per cwt. for 
raw beetroot sugar, and the industry immediately sowed the largest 
acreage on record. The consequence is that instead of a re-adjust¬ 
ment of production on the basis of the survival of the fittest—those 
who can produce at least cost—we have to face a repetition of the old 
artificial state of things, namely, an excessive production of beetroot 
sugar. If the bounties had not made ns dependent on the beetroot 
crop for oui' supply this would not have happened. The writer says : 
“ Had the disastrous re-action of the past seven or eight months 
occurred prior to the operation of the Convention, what an argument 
it wordd have furnished for those who sought the suppression of the 
bounties I ” Quite so, but he ignores the fact that the sugar pro¬ 
duction of the world was still in the position created under the bounty 
regime; the beetroot industry saw the price of 16s. and naturally 
sowed a bumper crop. That very action was enough to cause the 
subsequent fall to 8s., apart from reduced consumption and the usual 
slump when speculators try to get out. The whole “ disastrous re¬ 
action” is merely a repetition ,of many others, all the result of 
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bounties causing over-production, followed by reduced competition 
and a step nearer to the monopoly of tbe market by the European 
beetroot industry. Many of them were far more severe than the 
present one. In 1889 prices rose from 10s. to 28s., natural produc¬ 
tion having received a severe blow, and then went back to 10s. 

As the late Lord Farrer truly said, the e:ffect of bounties is ‘*Glut, 
collapse, and ruin.” We are still sufilering that eifect; but this time 
the beetroot industiy are among the su:fferers. 


MULTIPLE-EOLLEE MILLS. 


In our Notes and Comments last month we had occasion to refer to 
a new and up-to-date plant which Messrs. George Fletcher & Co., of 
Derby, had recently sent out to Berbice. We are now enabled to 
supply some further particulars. 

As already mentioned, the plant consists of a five-roller mill, with 
provision on the bedplate for two additional three-roller mills to be 
erected later on. This will then form an eleven-roller mill, driven by 
one engine, which should prove superior to any nine-roller American 
mill. The whole plant was built to the order of Booker Bros., 
McConnell & Co., Ltd., of London, Liverpool andDemerara, for their 
plantation. Port Mourant, Berbice, British Guiana. First come two 
Erajewski Crushers, to which the cane is brought on an endless band 
from the punts. These crushers are fitted with stout spiral springs, 
whereas the main rollers have rigid bearings. The former are driven 
from the'engine through three sets of gearwheels, and are themselves 
geared together, as are likewise the main crusl^ing rollers, which are 
34 in. in diameter and 72 in. long. The top roller is driven from the 
engine through two sets of reduction gear. The main mill is fed by 
a reciprocating fork. 

It is not intended for the present to fit the two further thi'ee-roher 
mills ; instead, an existing three-roller mill will be placed in position. 
The megass, on leaving the first mill, will fall into a hot macerating 
tank, and thence will be conveyed by a travelling band to the second 
mill. 

The engine, which is amply powerful enough to drive eleven rollers, 
is of the single cylinder horizontal type. It is designed for a steam 
pressure of 120 lb., and has a cylinder 32 in. diameter by 60 in. 
stroke, and a piston speed of 460 ft. per minute. A piston valve and 
link motion reversing gear are fitted. The last mentioned detail is 
necessary in case the mill jambs, as, in that event, reversing the mill 
will in all probability free the rollers. The engine flywheel is 
naturally of massive proportions, weighing no less than 17 tons. 

We are glad to see a thoroughly up-to-date British mill is being 
sent to Demerara, and we have no doubt it will prove superior to any 
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American design existing out there. We have been taken to task for 
expressing the opinion a year or two ago that British engineers were 
getting behind their American confreres in multiple mill construction. 
We no longer think this is so; but we see no reason for supposing 
that at that time we were wrong in the opinion we then expressed. 
The evidence was conclusive in pointing to the fact that while 

in theory perhaps British manufacturers could turn out what was 
w^anted, yet in practice they were not so ready either to advertise or 
to produce a satisfactory^ multiple roll mill as were their American 
rivals. Hence it came to pass that an order given by a British firm 
for their Demerara factory went to America, because they came, 
rightly or wrongly, to the conclusion that nothing corresponding to 
theii- requirements could be got in this country. We contend that 
they should not have been allowed to think so; but to all aj^pearance 
the clever booming of the American mill had not produced sufficient 
activity on the part of our manufacturers as to counteract its catching 
on. A cursory inspection of the advertisements of British firms did 
not suggest that they had nine or twelve roller mills “ in tbeir shop 
window. ” But things have improved since then. Our manufacturers 
have waked up, and have secured some very fine orders of late, of 
which the above mentioned plant is an example. We can only 
congratulate them, and hope they will continue to secui^e their due. 


OBSEEVATIONS ON THE CULTIVATION OF 
THE SUOAE CANE. 

By Leon Pellet. 

« - 

We have read with a considerable interest the article published by 
Mr. Eckart on the different varieties of canes in various countries. 

The following remarks of his are of particular interest:— 

“ Climate and soil are the paramount influences exerted on the 
sugar producing capacity of different varieties, and of these two 
conditions it is difficult at times to note which has the more 
determining effect on cz’op production.” 

We would like to make some observations on this subject. 

Of these two paramount influences we propose first to examine that 
of the soil. 

In every country where one or more Experiment Stations exist, the 
trials of the different varieties of canes are carried out so as to solve 
certain predetermined problems, among which we should note 

1. For the ordinary conditions of GiiUivdUon in the country, which 

is the best variety ? * 

2, Which are the best physical and chemical conditions of the 
ground for the maximum crop, weight and sucrose content ? 
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3. WMcli are the best physical and chemical methods to use so 
that the soils of the country shall give the maximum yield ? 

It is chiefly the second which is the most studied. It is the most 
scientific and demands a great number of tests, the leading idea of all 
these tests being as follows :— 

The experiment fields contain a soil of a definite physical and 
ehemical composition (which may or may not be an average of the 
general soil of the country) ; from the results already obtained we 
decide to change the physical and chemical conditions so as to reap 
the maximum possible crop. 

Therefore, the question is: In the actual state of our knowledge 
what would be an ideal composition of the soil ? 

This question has, it is true, been already settled in the difierent 
countries and many articles been published on the subject, but we 
believe that it would be very useful and interesting to get up a review 
and to have the actual opinion of the main body of sugar cane workers. 

Naturally the physical and chemical conditions will be- different in 
consequence of the varying climatic conditions, but they will remain 
perfectly comparable among themselves. 

In short, we would suggest that the agriculturist is the dominating 
factor of the influence of the soil. 

The examination of the influence of the climate is more uncertain; 
the climatic conditions differ so enormously in the various countries 
where the sugar cane is grown. But we have as a guide in our 
comparisons two principal lines. 

1, The amount of heat received by the cane. 

This figure is obtained by adding up the mean day-temperatures 
during the whole period of vegetation. 

For example, if the mean day-temperature is 22° C. and if the 
vegetation lasts twelve months (360 days), the total amount of heat 
I’eceived will be 7,920° 0. 

Naturally this number differs greatlj^ in each country. It will bo 
11,000 in the Hawaiian Islands and 6,000 in Spain or Egypt. 

2. The changes in temperature during the day and night, and 
during the different seasons. 

This factor is of the greatest importance, because in some countries 
the frost in winter is as bad for the cane as the extreme heat in 
summer. Certainly the ideal weather for this purpose is met with in 
the Hawaiian Islands. It is, however, easy to understand that the 
mean day-temperature might be the same in two countiies and yet 
not give the same results. 

If one takes into account these two factors, it is possible to state a 
proportionality between the heat received and the quantity of sugar 
produced, and in that case, all the results of the tests carried out in 
different coufitries will become much more capable of comparison. 
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SIMPLE METHODS OP CHEMICAL CONTROL. 
By T. H. P. Heuiot, F.C.S. 


(Coniinmd from page ^6.) 


VIII. 

The Conteoe oe the Mill. 

We coinmenced these articles by stating what the factory manager 
or overseer might attempt in the direction of chemical control, and 
we advise the reader to refer to Chapter I. for particulars regarding 
the scope of the enquiry upon which we now propose to enter. 

The old three-roller mill is so defective an appliance for extracting 
juice that the loss of sugar in the megass generally exceeds all other 
losses put together. Modern methods of extraction aim at supple¬ 
menting the action of the mill by washing the megass with water, 
but as such improvements can only be successfully used in factories 
where chemical control is adopted, they do not come within the scope 
of the present papers. 

‘‘ Dry crushing ” is adopted in the majority of cane sugar factories, 
although the best constructed mill of this type extracts only a 
moderate percentage of the total juice in the cane. In Chapter I. we 
referred to this loss as unavoidable in order to distinguish it from 
those which are due to negligence, and, consequently, of more 
immediate importance. 

The basis of our simple methods of control will be the weight of 
sugar entering the factory in the form of juice. Conseciuently, the 
the sugar left in the megass will be excluded from om’ reckonings. 
As the quantity of sugar in the megass cannot he arrived at without 
the chemist’s assistance, all that can be done in the direction of 
controlling the extraction is to detect avoidable losses, or such as 
are due to careless work. In other words, we propose that such 
general indications as are afforded by the appearance and “feel” of 
the megass should be supplemented by a simple test, the results of 
which can he expressed numerically. 

The percentage of moisture in megass, as ascertained by drying a 
weighed quantity, will serve our purpose admirably, because, in the 
case of “ dry crushing,” this moisture is due to unextraoted juice, of 
which water is the chief constituent; and, therefore, serves as an 
indirect measure of the sugar lost. 

Bamplmg main difhculty lies in the fact that the megass is 
not of uniform comi)osition; the larger fragments being richer in 
juice than the more disintegrated portions. In order that the coarse 
and fine megass shall be duly represented, it is therefom necessary to 
collect a sample weighing about ten pounds. If only a portion of this 
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sample is to be dried it becomes necessary to cut up the larger pieces 
so that the whole sample may be subsequently mixed, but as this 
course involves^much labour and is open to the objection that the 
megass loses moisture on exposure to the air, we prefer to dry the 
ten pound sample as it stands and to construct some special apparatus 
for this purpose (see Chapter II.). 

Assuming the wire cages to have been previously tared and 
numbered, duplicate samples should be collected in two of the cages 
as follows 

(а) If the megass is conveyed from the mill by an elevator, a 
“ paddle-load’’ of megass is withdrawn and divided between the two 
cages. Instead of attempting to sample every paddle of the elevator 
it is preferable to allow two or three to pass for every one that is 
emptied. This is continued until the two cages are filled. 

(б) In the absence of an elevator, the megass is usually removed 
from the mill on canvas stretchers, which are filled directly from the 
mill. If a handful from each of these loads be dropped into each 
cage, the latter will contain fairly representative samples when filled. 

Weighing ,—The gross weight of each cage may then be ascertained 
by means of the balance, and, deducting the tare, the weight of 
megass taken. But, as odd weights complicate the subsequent 
calculation, we i^refer to adjust the gross weight to exactly ten 
pounds plus the tare, by adding or removing megass. The advantage 
of so weighting the empty cages that the tare is the same for each, 
will be evident. As 'the cages have to be dried in another part 
of the factory, it economizes time to re-weigh them near the drying 
chamber. With this object, two iron brackets ai’e provided for 
suspending the spring-balance ; one of which should be screwed to 
an upright near the mill, at a height of about five feet from the floor, 
and the other to a suitable upright near the drying chamber. 

Drying ,—The wooden chamber described and illustrated in 
Chapter II. is a temporary arrangement which, being portable, 
enables us to ascertain the most suitable position for erecting a 
permanent brick chamber of the same internal dimensions. 

The cages, with their lids attached, are now placed horizontally in 
the positions shown in Fig. 3 (Chapter II.), a clearance of 6 inches 
being left between the furnace-wall and the nearest cage. The drying 
will* then proceed without further attention. 

Ee^taeigliing ,—The megass should be perfectly dry in from 10 to 16 
hours, but the cages may remain in the drying chamber until it 
is conyenient to re-weigh them. If this is done within 12 hours, the 
cages should be i*eturned to the drying chamber and re-weighed after 
an additional 3 or 4 hours, in <»rder to make sure that there is no 
further loss of weight. As both cages were filled with the same 
megass, the final loss should be the same in each case. 
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Precautions .—Should portions of the megass become blackened 
during drying, it will be impossible to obtain a constant weight, and 
the loss will be in excess of the true moisture. A slight brown colour 
may be ignored if no appreciable loss in weight occurs on re-heating 
for 2 or 3 hours. As this risk is greatest in the case of the cage lying 
nearest to the furnace-wall, we recommend that the first 2 or 3 tests 
should be made in duplicate, so that this possible defect of our home¬ 
made apparatus may be detected. It is also important to remember 
that the brickwork chamber will be somewhat hotter than the wooden 
model. 

Calc 2 ilati(ms,—The result of the test should be recorded, along with 
a few general observations, as in the following example:— 

Januarij 20tli, 1906, 8 a.ni,—Bonrhoa Canes. 

Peed to mill: Heavy and fairly regidar. 

Hiegass: Well crushed and moderately dry. 

lbs. QZ. 

Cage Ho. 1. lOlhs. megass .. .. = llj. 3 

After drying . 8 10^ 

5 Shor5-53lhs. 

Moisture = 55'3% 

The corresponding loss of sugar may he approximately calculated 
from the per cent, moisture by assuming that the ratio of water to 
sugar in the residual juice of the megass is the same as in the bulk of 
the juice expressed by the mill. Juice containing 14^ of sugar and of 
density 17*5'^ Brix will contain 100 — 17*5 = 82*5^ water, and 
the ratio of water to sugar is neaidy 6:1. Applying this ratio 
to the above percentage of water in the megass, we obtain 

5-^ = 9*2^ of sugar in the megass. 

It is customary to express this loss on 100 parts of canes ground, 
in which case the latter must be weighed, and the percentage by 
weight of extracted juice ascertained as under “ Extractioii ” in the 
following chapter. This percentage being about 65 in the case of 
good single crushing, the remaining 35^ represents the megass (con¬ 
taining 9-2^ su-gar) and 35^^ of 9*2 = 3'2 tons of sugar lost per 100 tons 
of canes ground. As these 100 tons of cane will contain 12*4 tons of 
sugar, it follows that for every 9 tons of sugar extracted there is a 
loss of over 3 tons, or about 27^ of the total sugar. 

It is, indeed, strange how a sugar factory, where such prodigal 
waste occurs, can yield a profit. As these figures are typical of good 
single crushing, the loss is not due to negligence, but to the fact that 
cane factoifies are generally on too small a scale to profit by the 
introduction of modern milling machinery and new methods of 
exti’action. 
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To return to tlie example quoted above, this result is good for a 
three-roller mill. Should the moisture amount to, or exceed, 60^, 
this will indicate bad work due either to the imperfect adjustment of 
the mill, or to the smallness or irregularity of the feed. With good 
double crushing, the moisture should not much exceed 50/^, so that 
in this case 55-; would indicate very inferior work. The limits 
between good and bad work cannot be exactly defined, because the 
moisture in the megass is influenced by the juiciness of the canes 
and the quality of the fibre. But starting with the above data as 
approximate!}’ true, the test should be applied whenever the apj^ear- 
ance of the megass invites suspicion. This must, however, be done 
methodically if sound conclusions are to be drawn from the 2 ‘esiilts, 
and we propose the following series of 

Experiments ,—When the preliminary tests give duplicate results 
agreeing within 0*5j, a series of daily tests should be commenced and 
continued for a week with the object of ascertaining what percentage 
of moisture is left in the megass under normal working conditions. 
The average of the six results will be only approximately true, because 
we have no proof that the samples of megass tvere collected under 
noimal working conditions; in fact, the daily diflerences tend to 
prove the contrary. The only safe conclusion to be drawn is that the 
normal moisture varies within the extreme limits found. 

Should the result appear satisfactory when compared with the data 
given above, this does not prove that a better extraction is impossible. 
As a matter of fact, very few mills are run at their maxinium power, 
and we are inclined to agree with the attorney who said that it was 
the duty of every factory manager to break a roller or two in taking 
olf a .cTop. At any rate, spare rollers are as essential to good 
milling as is the fly-wheel to the mill engine. 

No breakdown need be feared in carrying out the next experiment. 
Ascertain the approximate depth of the feed entering the mill under 
normal working conditions and attach an upright to the side of the 
cane-carrier which will indicate the uppermost level of the cane when 
the feed is increased to the extent of half its normal size. Having 
previously provided a good supply of canes (cut from the same field, 
if possible), these are fed to the mill in the ordinary way and a fair 
sample of the megass collected in one of the cages. This having been 
done, the feed is gradually increased. When the level of the feed has 
reached the marked point, it is to be maintained as uniform as possible 
whilst a second cage is gradually filled with a sample of the megass; 
the general appearance of the megass being also noted. The feed can 
now be redticed, and the normal working conditions resumed. A 
diflerence between the two samples of 2^ of moisture may be expected, 
and this will represent a temporally gain of about 400 pounds of dry 
sugar for every ton of canes gi'ound. In many factories the depth of 
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tlie feed might be doubled, or even trebled, with advantage, but as a 
regular and continuous feed is the main essential, any such increase 
must be permanent to be eifective. 

When an increased daily supply of canes cannot be relied upon, 
or when the factory cannot handle an increased output of juice, an 
improved extraction may be obtained by attention to the mill itself, 
and here the advice of an experienced engineer is necessary. Each 
mill must be adjusted to suit local conditions, and a knowledge of 
the per cent, moistme in the megass will serve as a guide to the 
engineer. 

An unavoidable defect of all mills lies in the practical impossibility 
of so distributing the feed that the pressure exerted by the rollers is 
equal at diSerent points. As a rule, more cane (or megass) passes 
through the centre of the mill than on either side, so that frequently 
long pieces of partially crushed cane are seen emerging from the 
extremities of the rollers whilst well pulverized megass passes from 
the central area. Our last experiment is designed to prove this defect 
when it is otherwise not apparent. 

Let the megass fall direct from the mill into three cages, one of 
which is held centrally and the other two on either side of the 
meg*ass-chute. The three cages are thus filled simultaneously with 
megass obtained from the same canes. Even if the feed has been 
very carefully distributed the two outside cages will generally show a 
greater loss in weight on drying than the central cage. This experi¬ 
ment should be repeated when no eSort has been made to distribute 
the feed entering the mill. 

Ill a later chapter it will be shown how our home-made apparatus 
may be of service in testing the fuel value of the megass. 

(To he continued.) 


Luring 1904 Cuba had, according to an American publication, 174 
plantations which were owned, 69 by Cubans, 64 by Spaniards, 24 by 
Americans, 9 by British, 7 by French, and 1 by G-ermans. 


The West Indian sugar exporters are anxious that the Canadian 
tariff, wherein sugars under 16 L.)S, pay only about half what sugars 
over that standard pay,, shall he amended so as to make 19 or 20 L.B. 
the dividing line. This would enable semi-refined sugars, such as 
the West Indies largely produce, to be admitted into Canada at a 
lower rate of duty. At present they are practically excluded. The 
attention of the Canadian Tariff. Commissioners has been drawn 
to this. 
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THE REYIYAL OP THE SUGAE MAOHESTEEY IKDTJSTEY 
IN GLASGOW- 


The opinion expressed this time last j’ear as to the expected 
improvement in the exportation of sagar machinery, for which 
Glasgow has a world wide reputation, has been fully borne out. 
Owing to the high price of sugar in the etirly part of the year, all 
those planters who were wise enough to sell their sugar immediately 
it was made, reaped handsome profits, which put them in funds to 
improve and extend their plant. A large number of orders were 
placed for new mills, also for recrushing millSj by planters in Cuba, 
and the bulk of these orders came to Glasgow. 

During the past year a number of new complete central sugar 
factories have been shipped from Glasgow for British India, also for 
Natal and Japan, and further orders are in hands for sugar factories 
and refineries for various parts of the world. 

The Harvey Engineering Co., Ltd. (late McOnie, Harvey <& Co., 
Ltd.) have been fully emp>loyed during the year, being busy with the 
usual uumber of repairs and some extensions for their clients in the 
Whst Indies, Peru, Java and Cuba. Last year they erected the first 
Patent Naudet Process Plant in the West Indies, which worked 
through the whole crop and gave a result ahead of the work done by 
the ordinary mills during the previous yeai’j and this plant has been 
extended and improved so that a .still better result is looked for in the 
coming crop. They have also shipped during the year a large number 
of their Harvey Patent Evaporators, and have now over ninety 
evaporators at ^ork, which shows the high place this apparatus holds 
in the opinion of sugar planters throughout the world. 

However, the hulk of their work has been the erection of complete 
central sugar factories, and during the past year they have shipped 
three complete factories, and have still in hand another complete 
sugar factory, also a complete sugar refinery for abroad, which is 
ample proof that there is a decided revival of the sugar machinery 
industry in Glasgow. 

Another big firm, the Mirrlees Watson Co., have had a busy year. 
In the early spring, oi’ders from Cuba began to arrive rapidly. These 
included seven exceptionally heavy cane crushing plants, a crystalli¬ 
zation in motion apparatus for one of the largest factories in the island, 
and vacuum pumps and numerous sundries. To Jamaica, where 
efforts are being made to improve the sugar iudusti'y, some new triple 
effets have been dispatched. In tho most important sugar-producing 
districts of Mexico, British machinery predominates, most of it coming 
from Glasgow, and, as usual, a number of large and small crushing 
plants have been supplied during the past year. Orders have also been 



86 


received from Nicaragua, Argentina, Natal, Straits Settlements, and 
last but not least from Fiji, wliere a huge central factory is being 
constructed. 

Tbe prospect for the coming year is not so good, owing to tlie 
present very low prices of sugar caused by tbe over-production of 
beet sugar on the Continent, but as this over-production must bo sold 
at a loss, and as cane sugar can now be produced at a mnch lower 
price than beet sugar, the amount of cane sugar in the world’s 
consumption must naturally increase, and the beet sugar decrease, 
and then the demand for cane sugar must continue, and add to the 
prosperity of this special branch of engineering in Glasgow. 


THE CONSTITUTION OE JAVA OANE SUGAR MOLASSES. 
By H. 0. Prinsei^ Geerligs. 

Director of tbe West Java vSiigar Experiment Station at Pebalongaii (Java). 


(Coniimted from page 35.) 


Tbe figures from the tables give rise to the following remarks and 
observations:— 

Degrees Brix and Actual Dry Substance. 

Among the molasses analysed tber-e are a few so liquid that they 
must surely have been subsequently dilated with water, numbers SO, 
48, 49, 66, and 77, and of these the numbers 49 and 77 to such a 
degree that apart of tbe saccharose has become inverted fermenta¬ 
tion, rendering tbe determination of saccharose, quotient of purity 
and those figui’es derived therefrom cpiite useless. The numbers 
quoted here cannot be considered as belonging to saturated solutions, 
and will remain unmeiitioned in so far as the sugar, glucose, and 
moisture contents are considered. The figures for the ash, gummy 
matter, and the elements of the ash maintain their value, and it is for 
this reason that these molasses are entered in the tables, only tbe 
doubtful figures being omitted. Everybody knows that the figure for 
the degrees Brix is always higher than that for the actual dry 
substance, and that, indeed, the Brix is only a conventional figure, 
simply retained on account of its rapid and easy determination, while 
the estimation of the actual dry substance is a rather slow and tedious 
process. In this publication I have mentioned the value for the 
degrees Brix only because the manufacturers are used to it and 
would miss it if it was not there, hut in the further discussion of the 
results I make exclusive use of the fi,gures for actual di'y substance 
and true quotient of purity. 
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I showed in a previous paper,* which did not appear in English, 
that the difference between the degrees Brix and the dry substance was 
exclusively to be ascribed to the influence of the salts and not to the 
glucose or the caramel. In fact, the salts occurring in cane sugar 
molasses show a proportion between specific gravity and dry substance, 
which is quite different from that of saccharose, for which body the 
tables are calculated. 

The following table for the degrees Brix of some solutions, all con¬ 
taining lO'y of solid matter, will make this clear at once:— 

Degrees Brix at 17*5^ G. or some 10| Solutions. 


Saccharose.. lO'O after Brix. 

Glucose. 10*0 after Graham, Hofmann & Eedwood. 

Fructose. lOd) after Honig & lesser. 

Sodium chloride .... 17*8 after Gerlach. 

Potassium chloride .. 16*0 after Gerlach. 

Calcium chloride .... 20*8 after Gerlach. 

Potassium sulphate ., 19*9 after Gerlach. 

Potassium acetate .. 12*3 after Gerlach. 

Sodium acetate .... 13*2 after Gerlach. 

Calcium acetate.. .. 12*2 after Gerlach. 

Potassium tartrate .. 15‘9 after Gerlach. 


The content of salts only partially finds its expression in the ash 
quotient, since the salts of inorganic acids are found in the figure for 
the ash for their full amount, while those of organic acids leave 
carbonates after incineration, the weight of which is only a part of 
that of the original salt. In case of much organic acid in the salts, 
the amount of ash is smaller than if the majority of the salts had 
been of inorganic acids. For this reafson as well as on account of 
every salt having its own relation between specific gravity and dry 
substance in solution, no fixed factor could be found, with which the 
ash content must be multiplied in order to find the figure for the 
difference between degrees Brix and dry substance in the molasses. 
The 1902 researches gave as an average factor 0‘6-0*7, which implies 
that for an indirect determination of solid matter in an exhausted 
molasses, the figure for the ash has to be multiplied by 0*6 to 0*7 and 
the product subtracted from the degrees Brix at 17*5° 0. in order to 
get the figure for the actual dry substance. The last time, I found 
an average factor of 0*63, with a maximum of 0*89 and a minimum 
of 0*47, and only about 20^ of the molasses, showing larger deviations 
from the average than 0*10. 

Polarization. 

I have already observed that the direct polaiization, as it is made in 
these investigations, does not yield the real direct polarization of the 
whole complement of sugars, because tbe clarification by means of 


* Archief voor de Java Suikerindustrie, 1902-3. 






88 


siib-acetate of lead precipitates part of the fructose and therefore 
occasions the polariscopical reading to be somewhat higher than it 
really ought to he. But as has already been remarked, the lack 
of a suitable clarifying reagent, not possessing this or a similar 
inconvenience coniX)els us to accept the position as it is and to allow 
for the slight error. I computed from the difference between direct 
polarization and the polarization after Clerget how much thGet)ther 
optically active substances in. the molasses participated in the lotation. 
The clarification with the lead reagent eliminated all the active acids, 
only leaving the sugars as active bodies, the sucrose was already 
accounted for by the polarization after Olerget, so that only the 
reducing sugars participated in the difierence between the total 
polarization and that of the sucrose. 

In the tables this rotatory power expressed in degrees Yentzke is 
calculated on 100 parts of reducing sugar (also, though scientifically 
incorrect, called glucose). From these figures we see that the 
complex of reducing sugars in the molasses of factories, clarifying the 
juice after the carbonatation process have a rotation of about 0‘0; it 
is only a trifie positive or negative, but to such a restricted degree 
that we are justified in the conclusion that the carbonatation process 
changes the rotation of the reducing sugar in cane juice in such a 
manner that the individual rotations of the constituents neutralize 
each other, giving way to an optically inactive mixture. This 
phenomenon is in full accordance with the researches of Lobry de 
Bruyn and Alberda van Ekesteyn,* who stated that every mixture of 
glucose and fructose in alkaline solutions, as far as it is not destroyed 
by the alkali, is transformed into a mixture of glucose, fructoso and 
mannose of such a composition, that the rotations of the different 
constituents neutralize each other, so as to make the solution optically 
inactive. 

The saturation of the excess of lime with a current of carbonic acid 
in the carbonatation tanks of course stops the action of the lime on 
the reducing sugars. If a subsequent inversion makes the mixture of 
reducing sugars Imvo-rotatory again, then this rotation persists and 
will be found again in the molasses. The fact that there the rotation 
of the reducing sugar is equal to 0*0 proves that the manufacture of 
white sugar, which is the chief product of carbonating factories, does 
not lead to an appreciable inversion of saccharose. 

The rotatory power of the reducing sugar in the juice of factories, 
where the juice is clarified by defecation, is not so strongly infiuencod 
hy the lime as in the carbonatation process; in the first place becauso 
the anaount of lime added is much less, and, moreover, it becomes at 
once neutralized by the acids of the juice or by those formed by the 
decomposition of the glucose. Here the original composition of the 

* Eecueil des travaux Chimiques de Pays-Bas, Tome 14, 156, 230 . 
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reducing sugar in the Juice is the principal factor, which influences the 
rotatory power of these sugars#in the molasses, unless during manu¬ 
facture a sourness and inversion of the juice had considerably 
increased the left-handed rotation. We do not know the original 
rotation of the reducing sugar of the juice, and therefore cannot tell 
exactly either from the percentage or from the rotation of these con¬ 
stituents whether a part of the glucose had been formed from 
saccharose in the course of manufacture or not. But we notice that 
a strong left-handed rotation occurs as well in molasses from factories, 
where the naolasses is already exhausted in one operation a few hours 
after it has entered in the shape of juice into the clarifiers, as in those 
where it was only considered as waste molasses after repeated boiling 
and crystallizing for weeks in the crystallization tanks. 

So we find, for instance, the rotation of the reducing sugar in 
molasses No. 21 is almost as much to the left as the highest left- 
handed rotation of one of the molasses from the other list, where the 
opportunity for inversion has been so niuch the greater. 

Taken as a whole, the rotation of the reducing sugars from Table 
No. 1, f.e,, the molasses obtained by direct work, was —22*5, and 
that of Table No. II., of the molasses obtained from after-products, 
only — 19’9, showing clearly that no inversion was produced by the 
slow work of boiling and cooling of seconds. 

Quotient of Pueity. 

In the tables I entered two series of figures for the quotient of 
purity, viz., the conventional one for the apparent quotient, calculated 
by dividing 100 X the figure for the direct polarization by the degrees 
Brix, and that for the true quotient, obtained by dividing 100 X the 
actual sucrose figures (polarization after Clerget) by the dry substance. 
It is probably superfluous to point out again that the former figure, 
though the only one used in practical working, cannot be made use 
of'here, because all and -every influence contributes towards making 
it appear too low. I have mentioned it here only because tbe manu¬ 
facturers are used to it, and next in order to show distinctly how 
much it deviates from the real figure, which presents a strikingly 
high value for these who are acquainted with the apparent figure only. 

In the molasses from carbonatation, where the left-handed rotation 
of the reducing sugars is almost nil, and where, therefore, one of the 
sources of error and difference is eliminated, the difference between 
the two quotients is not so great as in tbe molasses from defecation. 
If, therefore, we should judge the effect of the clarification by the 
degree of the lowering of the quotient of the molasses and then adopt 
the usual figure, '/.e., the apparent quotient, as the point of comparison, 
we run the risk of being unfair to the factories which clarify with 
the carbonatation process. Where the apparent quotients show 
rather large differences between those two rubrics, the true quotients 
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do not di:l^er perceptibly for the various sub-divisions of tbe molasses 
under consideration as appears from the sub-joined table:— 

Oarbonatation molasses from first sugars (List I.) . . 39*9 

Defecation molasses from first sugars (List I.) ... 43’33 

Oarbonatation molasses from after-products (List II.) 40*20 
Defecation molasses fi’om after-products (List II.) .. 40*52 

These figures of course do not allow of a completely fair comparison,, 
as the original quotient of the cane juice has not been the same for 
every one of the suh-divisions and since not all the factories reported 
that figure when sending the molasses, the true comparison cannot be 
made, but anyhow the table shows that there is no well-marked 
dh^erence in true quotient between the different groups of molasses. 

In order to examine this point fuilher, I calculated the difference 
in quotient between the molasses and the original cane juice, from 
which the molasses have come, so far as the figures for the quotient 
of that juice stood at my disposal. I must state beforehand that even 
this figure, too, is incorrect and this for two reasons. First, the 
purity of the cane juice is surely that of the juice from the same- 
period as that from which the molasses result, but it is impossible to 
say that tbe molasses have actually originated from that identical 
juice. 

In the second place, the purity of the juice is also the apparent one- 
and likewise diminished by the infiuence of the salts and the glucose. 
It is true that this influence is not so perceptible as in the case-of 
molasses and in the maximum case will not exceed a few points, hut 
as the amount of ash and the rotation of the glucose were unknown, 
I could not calculate the actual quotient of the raw juice, and there¬ 
fore was forced to compare in the tables the apparent quotient of the 
juice with both the apparent and the real quotients of the molasses. 
The real degree of desaccharification, which if no inversion at all had 
taken place would be represented by the difference between the i*eal 
quotients both of juice and of molasses, now comes between the two 
values in the tables but is more bn the side of the difference between 
the quotient of the juice and the real one of the molasses, or the last 
column of the tables. 

When we calc date the average difference for the two chief divisions 
as far as the figui*es for the quotient of the juice allow us to do so,, 
(the number of oarbonatation factories now becoming too small, 1 did 
not continue the sub-division after the methods of clarification), wo 
see that the average degree of desaccharification of the juice for 
factories, where the molasses are already exhausted in the pan, is- 
41*3, and for those, where also after-px'oducts are made, yet i\ little 
more or 44*5. 

The discussion of the rotation of the reducing sugars led to the 
conclusion that no perceptible inversion could be detected, and the 
foregoing calculations and observations even emphasisse this and show 
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that the* making of after-products instead of diminishing the yield of 
sugar bj" inversion rather improves the degree of desaccharification, 
properly speaking, by a greater fall in the quotient from juice to 
molasses. It is however possible that this advantage is more than 
compensated for or neutralized by the mechanical losses during the 
Z’epeated transport of masse-cuite and sugar, and during the repeated 
centrifugalling, so that at any rate the financial results are more 
favourable for the system of first sugar and molasses in one operation; 
hut here, where we only discuss the influence of the two ways of 
working on the constitution of the molasses, these considerations are 
beyond ‘the scope of our paper. 

The tables prove again, wbat I put forward in my former paper on 
wui^te molasses,* that when judging the effect of some way of working 
in the factory, the mere figure for the quotient of the exhausted 
molasses is not the sole criterion, unless we consider it in connection 
with the initial quotient of the original cane juice. The true quotient 
for the molasses of the undermentioned factories, for instance, is 
rather high, but they were originally from such pure juices that the 
total drop between the two quotients remains above the average. It 
will be apparent from previous discussion that the constitution of the 
non-saccharine matter which accompanies the sugars in the juices, 
often interferes with the desaccharification thus preventing the fixing 
of a limit, down to which every cane sugar molasses ought to be 
de.saccharified till it may be deemed actually exhausted. 


No. 

Name of the factory. 

Quotient 
cane juice. 

Einal quotient 
exhausted 
molasses. 

Fall. 

2 

Kadhipaten 

.. 89-2 

.. 40-62 .. 

48-58 

33 

Djati Carang 

.. 89T2 

.. 43-00 .. 

46-12 

39 

Karang Soewoeng.. 

.. 90-5 

.. 44-54 .. 

45*96 

40 

Kemanglen. 

.. 90-33 

.. 42-68 . 

47-55 


Incombustible Matter. 

* When incinerating the molasses for the determination of the ash, 
the same phenomenon was observed as mentioned in the previous 
paper on molasses,! namely, that the molasses from carhonatation 
factories frothed violently when heated in the platinum saucer. I 
then ascribed this to the lactic acid of those molasses, and nothing 
has occurred since to. induce me to change my mind. Since the 
appearance of my last mentioned paper, lactic acid has also been 
found to be a constituent of beet sugar molasses.f 
' sPbr distinction’s sake I kept the soluble and the insoluble parts of 
the’ ashes apart and would remark here, that all the lime and the 
magnesia were always in the insoluble portion; the soluble ash, 
which owing to the presence of alkali carbonates had in every instance 

1901, 516. 1901. 575. ? Veremszeitschrift. 1901, 720. 
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an alkaline reaction, contained all of the alkali metals, of the sulphate, 
and of the chlorine. 

After evaporating the solution of the insoluble part in hydrochloric 
acid and drying the residuum in a hot air bath, this was again 
dissolved in water and acidulated with hydrochloric acid, while the 
silica remained undissolved and could be filtered ofi and determined. 
The resulting filtrate was supersaturated with ammonia, and the 
precipitate thrown down by this reagent, filtered off, washed, dried, 
ignited and weighed without further attempt to separate it in its 
elements. It is recorded in the tables as “iron and calcium 
phosphate.” The quantity of this precipitate is small in the carbona- 
tation molasses, and even in the sample which contains most of it is 
much inferior to the lowest percentage in the defecation molasses. 
This is in full accord with the fact already mentioned^ that tlie 
pihosphates in clarified cane juice do not occur in solution but in 
suspension, and in cases, as in carbonatation juices, where a thorough 
filtration of the total amount of juice is possible, they are more apt to 
he removed than in the majority of the cases, where nine-tenths of 
the juice is not filtered at ail, but only clarified hy subsiding. The 
same thing is also true for the silica ; in the list we find almost total 
absence of this body in the ash of the carbonatation molasses, while 
the defecation molasses contain more silica, which has escaped the 
-clarification at the outset of manufacture. 

The silica and the phosphates met with in the molasses may 
therefore he considered as accidental impurities, because they occurred 
in suspension in the juice, and because it was merely a matter of 
chance whether they were dragged along with the molasses or were 
deposited as scale on the tubes or coils of the evaporation vessels, 
This is the principal reason why I did not take the trouble to 
analyze these precipitates; in fact they have the same constitution 
as the scales in the evaporating vessels, from which they only differ 
in so far that the latter have been deposited and the former not. I’m* 
ihe same reason I did not add the lime contained in these phosphates 
to the rest of the lime which, occurring in the molasses in solution in 
the shape of lime salts, is a real component of the same. 

Just as in my former researches,t I calculated the amount of lime 
on 100 parts of ash, and this time entered these figures in the tables. 
The average lime content of the ash was this year 15*572 for carbonat- 
-ation molasses and 6'2o | for defecation molasses. In 1892 those figures 
were respectively 26*8 and 10*S, and in 1900, 16*9 and 7*06, whi(;li 
means a constant decrease in the pei’centage of soluble lime salts iu 
the molasses. This is not astonishing, when one remembers how mu(6i 
more attention is paid to the proper amount of milk of lime used 
for clarification, and how the formerly usual addition of milk of lime 

^'Arehief voor de Java Suikerindiistrie, IWO, 164 . 
f/.-V.y., 1901, .^77. 
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to the subsided scums and to the molasses has gradually been 
abolished. It is evident that not the whole amount of the lime, found 
back in the molasses, originates from the lime used for the clarification, 
as it is not impossible that at least part of that constituent had already 
been present in the raw cane juice, but the gradual decrease in the 
percentage of lime is a happy consequence of the repeated advice not 
to use more lime in clarification than is strictly necessary. Not 
because lime is so expensive, but at a high temperature an excess of 
lime attacks the glucose, forms lime salts with their products of 
decomposition, which have the troublesome properties of being dark 
coloui'ed, sticky, and easily broken up into acids; this can, of course, 
be prevented by a judicious tempering of the juice with lime. 

Among the factories, the molasses of which excelled by their small 
amount of lime, we quote especially Winongan No. 21, Pradjekan 
No. 61, and Tangarang No. 69. 1 was anxious to know whether in 

those factories some or other material was used after clarification for 
precipitating the lime, and I therefore requested the managers of the 
three factories to let me know how the juice was clarified on then- 
estates, and whether they made use of some special clarifying reagent. 
The answers were almost identical, the sole clarifying agent was 
lime, but great attention was paid to its tempering in order to ensure 
that sufficient lime was always added to the juice to make it settle 
rapidly, yet cautiously avoiding an excess. 

It is quite possible to prevent decomposition of glucose and 
formation of lime salts of organic acids by a judicious tempering, and 
therefore the fact that some molasses contain more lime may not 
immediately lead to the conclusion that in those cases too much lime 
has been used and that the work has not been conducted with the 
necessary care, for it is very well possible that the lime had already 
been present in the juice, and so need not be greatly increased during 
clarification. This can only be decided by direct analysis of the ash 
of the raw juice; and this work is already being taken up by the 
Experiment Station’s staff. 

The figure for the magnesia does not call for any particular 
mention. It is insignificant, but is never missed ; it is not brought 
into the juice in the lime, as this is generally pure, so that it 
proves that magnesia salts are a common constituent of Java cane 
juices. 

The potash content, on the contrary, is more prone to fui-nish 
matter for discussion. Eirst we observe that in normal cases, such as 
here, where an average molasses resulting from a whole period is 
analyzed, the potash is almost the only one of the two alkali metals 
which is found in the cane juice. Only in very rare cases the soda 
amounted to 0*251 in the ash, but in the great majority of molasses 
this element was either totally absent or did not come above a few 
per cent, of the potash figure. The reason of this phenomenon is 
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explained in a former paper* on tlie influence of salt on the 
constitution of the sugar cane, in which experiments showed that 
even in the presence of a large excess of soda salts, the cane 
assimilates preferably the potash if available, and if this be not so, 
will sooner wither and die than assimilate the soda salts. The potash 
content of the molasses varies very much, ranging from a little over 
2 ^ up to 6between which limits the whole of the potash figures 
fluctuate without showing any regularity. 

The already mentioned investigations on the assimilation of 
inorganic substances from the soil by sugar cane growing in it, prove 
that a considerable influence -was exercised on the dissolution and 
assimilation of the potash salts by different reagents, which makes 
the potash content of the juice a rather inconstant figure. A high 
potash content of the molasses does not mean that a quantity of juice 
has yielded very little molasses in which the potash from the juice is 
concentrated, but is generally a consequence of the original juice 
being already rich in potash. This supposition is supported by the 
agreement which we perceive in the potash figures of the molasses of 
the same estates, made in 1900, and now. Notwithstanding the 
lapse of five years, and the fact that the molasses need not come from 
canes grown in the same fields, the potash contents as published in 
1901 agree with those of the present investigation. The table given 
below contains the potash contents of all the molasses mentioned in 
the two papers, and of some of the analyses published in 1893. 


Name of the Factory. 

1900.t 

1905. 

1892.1 

Kadhi];)aten. 

3-50 .. 

3*38, 3‘27 .. 

3*05 

Djatiwangi . 

3-76 .. 

3*86 

— 

Wonopringgo. 

3-3o .. 

2*32 

2*74 

Sindang laoet . 

4*67 .. 

4*07 

— 

Karang Soewoeng. . 

4*87 .. 

0*35 

5*06 

Ketanggoengan West . . 

4*30 .. 

4*51 

— 

Elemanglen. 

2*25 .. 

3*10 

— 

Doekoewringin. 

3*48 .. 

3*44 

3*32 

Kemantraii. 

4*04 

4*17, 4*25 .. 

— 

Bjatibarang . 

2*46 .. 

3*96 

2*07 

Poerwokerto. 

4*92 .. 

3*62 

— 

Pagongan.. 

4*06 .. 

4*06 


Sragi . 

3*61 .. 

3*32 

_- 

Tirto .. .. 

2*26 .. 

2*62 

2*97 

Eemboea . 

2*68 .. 

3*48 

__ 

Tjepiring. 

3*98 .. 

4*67 

_ 

Pakkies. 

] *93 .. 

3*50 

_ 

Pjati . 

3*70 .. 

3-90 

— 


, Dec., 1905. 


t I.S.J.f 1901, page 521. 

+ Sugar 

Cane, 1893, page 598. 
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1900.* 

1905, 

lS92.t 

Ooedo . 

2-80 .. 

4*07 

— 

Maron. 

5*65 

5*48 

— 

Set^^oe Galoor. 

3-08 .. 

2*48 

— 

Bodjong 

4T0 .. 

3-54: 

— 

Adiwerna . 

2-49 .. 

3*76 

.. 2*90 

Balapoelang . 

3*86 .. 

3-17 

.. 3*14 

Bandj ardawa., 

3*69 .. 

3*24 

.. 2*44 

Tjomal . 

4*16 .. 

3*89 

— 

Wonosari . 

3‘09 .. 

2*98 

— 

Majong . 

3*60 .. 

3*73 

— 

Trangkil . 

3*28 .. 

4*32 

— 

Xentjong. 

3*70 .. 

3*93 

— 

Bogohkidoel. 

2*69 .. 

3*96 

— 

Tjoekir . 

3*08 .. 

3*76 

— 

Brangkal . 

4*22 

3-31 

— 

Perning . 

3*67 .. 

3*30 

— 

Pandaan. 

3*81 .. 

3*34 

— 

Seboroh . 

4*44 .. 

4*44 

— 

Sroenie . 

4*83 .. 

4*03 

— 

Minggiran. 

4*19 .. 

4*01 



In a few instances the figures for the potash content are entirely 
identical, and in many other cases a molasses showing a high potash 
amount in one list is also high in the other one. The potash content 
of the cane is therefore very dependent on the nature of the soil and 
other agricultural conditions, which, since potash is the chief element 
among the inorganic constituents of the cane juice can lead to 
far-reaching consequences in the study of the coincidence of a high 
ash-content and a low quotient of cane juice. 

The last column in the tables is that for the carbonic acid in the 
ash, which is the expression of the. quantity of organic acids combined 
with bases which were found in the molasses and now after ignition 
are transformed into carbonates. The molasses of factories working 
with carbonatation, by which process more of the glucose is trans¬ 
formed into acids, show a greater content of carbonic acid than the 
molasses from defecation factories, but this figure does not afford any 
more discussion. 

fTo he continued.J 


The outlook for the coming Cuban crop is not as good as was 
expected. Some factories may only produce 60^^ of the total of last 
campaign. Drought has been very general during the past summer, 
and it is feared that the new crop will not attain to the million tons 
of former years. 

I9ul, page 52i. Cane^ page 5ys. 
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CHEMICAL CONTROL OE CANE SEOAR EACTORIES. 

By William D. Hoene, Pli.I). 

(ConiinneA from page 65.J 


Analyses. 

Oane .—Determine fibre only. Weigh about 1 kilogram of the 
sample pieces, crush in small mill to extract about 720 gms. of juice. 
Weigh the bagasse after chopping into small pieces and mixing 
thoroughly; weigh out 4 or 5 gms. and after comminuting finely 
extract by -water under pressure, first cold then hot. This can be 
done very conveniently in the following manner: A burette tube is 
arranged to pass vertically through rubber stoppers closing the ends 
of a 15-inch glass cylinder about 2 inches in diameter, easily made by 
cutting the foot off of an ordinary cylinder such as is used in taking 
the density of solution, A quarter-inch brass tube also issues from 
the bottom stopper, passes outward and upward at an angle of 
45 degrees for two or three inches, then straight up to the level of tlie 
top of the lai'ge cylinder, then across and down through the upper 
stopper two or thi’ee inches into the large cjdinder. The large 
cylinder is filled with water to a level an inch above the bottom of 
this tube, A Bunsen burner or other flame is placed under this 
outer tube at the bottom of its upright portion and thus gradually 
heats the water in the outer tube. At the highest point of the 
heating tube is a i. connection for withdrawing the air before 
operating. A thermometer passes through the upper stopper and its 
bulb is placed by the middle of the charge of bagasse to be extracted, 
which rests on a cotton or other suitable plug in the bottom of the 
burette. Another plug is placed above the charge, and water is 
admitted from a reservoir above to the burette. It passes out below 
by means of a rubber tube which is brought up in goose-neck fashion 
to a point above the level of the top of the charge and thence passes 
down again to the bottom level where it is closed by a compression cock. 

To operate the apparatus allow water to flow slowly down the 
burette tube until the charge is covered and water overflows from the 
rubber tube. Regulate the flow hy means of the compression cock, so- 
that aboiit 100 cc. will flow ofi in ten minutes. After working ten 
minutes place a small flame under the heating tube, so that the 
temperature indicated by the thermometer will rise to 65 degrees 0. 
in ten minutes more, and keep it so for twenty minutes. Then 
increase the heat so that the Avater in the heating tube will boil in ten 
minutes more and keep the extractor running until no more soluble 
matter is extracted. Turn the apparatus upside down ; wash out the 
charge into a filter and dry the fibre to a constant weight in a water- 
jacketed air bath. 
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Juice .—Strain through a cone of fine brass or copper sieving and 
allow air bubbles to separate. Take the densitj^ with a Brix spindle 
including a thermometer made in the spindle and provided with a 
Multiple Temperature Correction Scale.* Bor the polarization add to 
an unmeasured quantity of the juice sufficient dry lead sub-acetate to- 
clarify, avoiding an excess, mix, filter and polarize. The per cent, of 
sucrose can be obtained by reference to Schmitz’s tables and dividing 
the result there found by 1*1. The purity may be found (1) by 
Horne’s tables, given in Spencer’s new edition of his Handbook 
for Cane Sugar Manufacturers, p. 314; or (2) by multiplying the 
polarization by the factor corresponding to the Brix, which is obtained 
by dividing 26*048 by the product of the Brix by the corresponding 
specific gravity ; or (3) by dividing the percentage of sugar found by 
the Brix and multiplying by 100. 

Glucose is determined in a portion of the original sample. Weigh 
20 gms., add lead sub-acetate to clarify, makeup 100 cc. and filter. 
To 50 cc. of the filtrate (=10 gms.) add 10 cc. double normal potassium 
oxalate solution, make up to 100 cc. and filter. Use this solution for 
volumetric titration of 10 cc. of mixed Behling Solution and 40 cc. of 
water, using potassium ferrocyanide and acetic acid for the end reaction. 

Bagasse .—Put 50 gms. bagasse into a tared fiask having a neck 
1|- inches in diameter with 450 gms. water (containing 5 cc. of 5 per 
cent, sodium carbonate solution) and boil gently for one hour, with 
reflux condensor. A glass tube about 30 inches long and inch in 
diameter extending vertically thi’ough the stopper of the flask answers 
the purpose. Make up to the original weight, shake frequently, cool 
and filter, clarify the filtrate with dry sub-acetate of lead, filter and 
polarize. 

PoL X 260*48 X (500 —gms. fibre in 50 gms. bagasse) 

“ 100 X Sp, Gr. X 500 ' 


Sucrose in 


bagasse. Or 
Pol. X 


26048 X (1000-2 fibre) 


: 1 Sucrose in bagasse. 


100 X !Sp. Gr. 

To obtain the Brix, extract a sample without adding sodium 
carbonate, cool, filter and obtain Brix with spindle or preferably with 
a Westphal balance. To obtain the purity of the residual juice in 
bagasse divide the per cent, of sugar in the extract by its Brix and 
multiply by 100. The per cent, sugar in the extract equals 


using the dry lead to clarify. 

100 xSp. Gr.’ ^ 

Pibre can be determined on 3 grams in the same manner as in cane. 
Byrups .—The Brix is taken directly. Then weigh off 26*048 gms., 
make up 100 cc., clarify with dr}^ lead sub-acetate, filter and polarize. 
The purity is calculated by dividing 100 times the polarization by the 


Made by A. A. Weiss & Go., 684, Park Avenue, Brooklyn, K.y. 
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Brix. Or tlie syrup can be diluted without weighing to about 15 or 
16 Brix and tested by Gasamajor’s method. 

Magmas .—Bor moisture, weigh 100 gms. and add 400 gms. of 
water. Take the Brix and multiply by five. 100 — solids thus 
•obtained = water. The results, while not strictly correct, are still 
perfectly comparable, and serve to control the work. 

Molasses .—Weigh 300 gms. molasses, add 300 gms. water. Take 
Brix and multiply by two. Make up 26*048 gms. to 100 cc. using 
■solution of sub-acetate of lead and alumnia cream to clarify. With¬ 
draw 50 cc. of this solution, add to it acetic acid to produce a neutral 
'Or slightly acid reaction, make up to 55 cc., polarize this and multiply 
by 2*2. Bor glucose take 19*2 cc. of the original lead filtrate, 
containing 2'J gms. molasses, dilute, with addition of potassium 
oxalate, to 100 cc. and filter. Take 40 cc. of this (=1 gm. molasses) 
dilute to 100 cc. and titrate as above. Bor moisture weigh off 1 gm. 
•of the original molasses into a Sin. flat bottomed dish about -|in. 
high containing a glass rod, dissolve in water and add about 30 gms. 
ignited quartz sand \veighed exactly. Evaporate with frequent 
stii'ring on open water bath until it appears to be dry, which should 
be in 30 minutes. Then dry to constant weight in a water-jacketed 
air bath, which should not require over two hours. 

Bor ash, w^eigh 2 gms. into a weighed platinum dish, add 16 drops 
•of strong sulphuric acid, ignite gently to a fluffy ash, cool, add two 
to four drops sulphuric acid, ignite and weigh. Multiply by JL. 

The remainder, after subtracting the sum of the water, sucrose, 
glucose and ash from 100 can be re2>orted as organic non-sugar. 

Determine moisture in 2 gm. portion, drying first for half 
an hour on open bath and then until constant in a water-jacketed air 
bath. Sucrose is to be determined by the present official method of 
dissolving 26*048 gms. in water clarifying with solution of basic lead 
acetate and alumnia cream, making np to 100 cc. filtering and 
polarizing. Grlucose is to be determined in the clarified portion used 
for polarizing. 19*2 cc. of the filtrate, representing 5 gms. of the 
•sugar, or some multiple of this quantity is used, the excess of lead, if 
•any be present, is precipitated by potassium oxalate, the whole made 
up to loo cc. filtered, and the gdiicose determined volumetrically wdth 
Behling solution. Determine ash as above, in molasses. 

Press Cake .—Thoroughly mash and mix discs of cake, weigh off 
25 gms., mix into a thin batter with water, add solution of load 
sub-acetate to clarify, make up to 200 cc., filter, polarize and multiply 
by two. Bor moisture weigh 5 gms. in flat bottomed dish, dry on an 
open water bath and finish in a water-jacketed air bath. 

Condemation Weigh 2,000 gms. in a shallow, fiat bottomed 

•evaporator, like a tin milk pan, evaporate dowii to 100 gms., clarify 
with dry lead subacetate and polarize. 
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J Sucrose; 


* =: dilution water 


o; o Pol. X 26*048 

* 100 X Sp. Gr. X 20 

Sewer loater .—Collect hourly and preserve in a bottle containing 
formaldehyde. Twice a day polarize a sample, clarifying with dry 
lead subacetate. 

c, Pol. X 26*048 

100 X Sp. Gr. 

, Calculations. 

Cubic feet of water X pounds per cubic foot at average temperature 
— pounds of water used. 

Cubic feet of juice X pounds per cubic foot at average Brix 
corrected for temperature = pounds of juice, undiluted or diluted. 

100 wt. of juice -f- wt. of cane =; juice per cent. cane. 

100 (Brix undiluted juice — Brix diluted inice) 

-—- -f-T . T - - - -^ = dilution water 

Brix undiluted juice 

per cent, dilute juice. 

Dilute juice per cent, cane X per cent, dilution water in dilute 
■ juice = dilution water per cent. cane. 

Dilute juice per cent, cane — dilution water per cent. cane = 
undiluted juice per cent, cane, called “ Extraction.” Or, 

Bx. dil. j. ^wt. dil. j.XlOO „ . ,, 

- j_x---=:undil. 1 . per cent. cane=*‘Extraction 

Bx. undil. j. wt. cane ^ 

When maceration is employed find the Brix of the mixed undiluted 
juice from the Brix of the juice from the crusher and first mill 
combined, by multiplying by the factor 

Brix of mixed juice 
Brix of first mill juice 
obtained when not macerating. 

Dilute j. per cent, cane X Sucrose in dil, j. = Sucrose in juice, per 
cent. cane. 

100 —Extraction = Bagasse, per cent. cane. 

Sucrose in juice per cent, cane, plus sucrose in Bagasse per cent, 
cane per cent, sucrose in cane. 

100 wt. water used-r-wt. cane m maceration per cent. cane. 

f I I xwt. dilute juiceX100 

Dilution percent, cane— ( Bx.undiL juice ) _ 

weight cane. 

Per cent, of water of maceration which goes into dilute juice. 

■ = ! 1 -weigiit of dilute juice X 100 


— i 1 Brix dil. juice j 
( Brix undil, juice j 


weight of water used. 

100 ” this per cent. = the per cent, of maceration water remaining 
in the Bagasse. 

The effect of macerating may be studied by the following formulas 
when it is impossible to weigh or measure the maceration water put 
on the cane. Let “ Normal juice” be understood as the juice as it 
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occurs iu the cane. “ Undiluted juice ” or “ Mixed juice ’’ is that 
coming from the mills without admixture of water. “Dilute juice” 
is that containing water. ‘^Besidual juice,” that remaining in 
the bagasse. ‘‘Maceration water” is the entire amount put on; 
“Dilution water” is that passing off with the juice; “Absorbed 
water ” is that remaining in the bagasse. “ Bagasse ” is the fibrous 
mass as it passes from the last mill containing such amounts of 
proximate constituents as the treatment may have left in it. 

Given the weight of cane ground, a ; 

Weight of dilute juice, 

Brix of undiluted juice, h ; diluted juice, c; 

Per cent, fibre in bagasse without maceration, d ; 

Per cent, fibre in bagasse with maceration, e ; 

Per cent, water in bagasse without maceration, /; 

Per cent, water in bagasse with maceration, g ; 


Dilution per cent, cane 


Ji-i) 


Ex 100 


This gives the pounds of maceration water going into the juice. 

Absorbed water in macerated \ _ jy , ^ cent. Bagasse on cane 

j—- 


, per cent, cane ) ^ d 100 

This gives the pounds of maceration water remaining in the bagasse. 

The sum of these two =: water of maceration, per cent. cane. 

The per cent, of bagasse on cane may be found by subtracting from 
100 the per cent, of undiluted juice, whether this be obtained directly 
or through calculation from the diluted juice. 

Efficiency of Saturation .—Pind the tons of fibre, juice and water 
entering and leaving a set of rolls. (Tons water by meter.) Get 
the juice remaining in bagasse per cent, juice entering ==: a. 

Get water remaining in bagasse per cent, water entering = h. 
100 — a = efficiency of saturation; that is the degree to which water 
has become thoroughly mixed with juice in the cane. 

Yield of 8uc7'ose from magma or other sources, on dry basis. 

_100 puiity masse-cuite — puritjf molasses. 

Purity sugar — purity molasses , 

If the yield of moist sugar from moist masse-cuite, meladiira or 
other source berequii'ed, multiply this value by masse-cuite. 


Yield of sugars per cent, sucrose in juice == 
100 wt. Sugars. 


Brix of sugar. 


wt. j. X per cent, sucrose in juice. 

Sucrose lecovered per cent, sucrose in cane=: 

100 (w t . Sugar x P o l. pioI. X Pol.) 

wt. cane X Pol. 

Also applicable to sucrose in all other products, as bagasse, press 
cake, molasses, &c. 
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SUGAE BEET GEOWIHG EXPEEBIENTS IX GEEAT 
BEITAIN AND lEELAND, 1905. (Eleventli Eeport.) 

By SiGMUOT Steix 
(S ugar Expert, Liverpool). 


I have the honoiu’ to present to my friends my eleventh report on 
my experimental work in sugar beet growing. I do not need to 
dwell on the many points which I clearly discussed in my ten previous 
reports, but will only say that the results obtained in these experiments 
show constantly better results every year, which is only to be expected 
considering that my farmer friends now know well how to grow sugar 
beet after so many years’ experiments and so many trials. 

As it will be seen from the tables annexed, there has been a varictj^ 
of soils, and of manures; and the time of vegetation varied from 
133 days to 190 days. 

I have, as in previous years, tried different seeds just to test the 
climate and the soil, and the results will be found in the tables 
annexed. 

The yield of roots yev acre in the experimental year (1905) 
amounted to 16*00 tons per acre. As in previous years I have 
compared my results with those of Mr. Licht, Madgeburg, and they 
show the following comparative results :— 


British roots. 


1905. 

Average weight of roots with leaves, 

in grammes. 1611 

Average weight of roots without 

leaves, in grammes. 996 

Degree Brix (dry matter) .. .. 20-13 

Specific gravity . 1-084 

Quantity of Sugar in 100 jiarts of 

juice . 17*50 

Quantity of Kon-Sugar in 100 

parts of juice . 2*63 

Quotient of purity. 87*30 

Quantity of Sugar in 100 parts of 
roots. 15*93 


German roots. 
190.5. 

927 


495 

19-30 

1*080 

17*00 


2*30 

88*08 

15*10 


Erom an ins]3ection of these figures one will see that we can grow 
in our country very much larger roots than on the Continent of 
Europe, and one will notice that British grown roots are richer in 
saccharine matter than Continental grown ones. The average weight 
of German grown roots without leaves is given as 495 grammes, hut 
the average weight of the British grown roots was 996 grammes, that 
is to say, the British grown roots had double the size and double the 
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weight of German grown roots. German roots show 15* 10^' of sugar 
in the roots, British roots, however, 15*931. These figures show that 
we can grow more sugar per acre in the United lungdoni than on the 
Continent. I have proved this in over 2,500 experiments which I 
have made in previous years. I don’t think there will be anybody 
who will dispute the fact that our roots are richer in saccharine 
matter than Continental grown roots. 

My analyses have been checked by several of my friends who 
worked with me and they not only verified my figures but their 
own analyses even showed a much higher percentage. I may just 
mention that Prof, Clarke, of Chelmsford, showed me his analyses 
of the beetroots grown in Essex and these show a much higher 
figure than any I have published in my tables. 

Eegardiug the quantity of juice and pulp, the average in 1905 was 
as follows:— 

Per cent. 

Juice.93*82 

Pulp . (3* IS 


Total .100 

The average yield of roots per acre on the Continent amounts to 12 
to 13 tons. How does it stand in the United Kingdom ? Here is the 
tonnage of British grown roots per acre as shown in my experiments. 


Year. 

Tons, 

Year. 

Tons. 

1897 . . .. 

,. .. 16*07 

1902 .. .. 

.. .. 15*90 

1898 .. .. 

. 16*03 

1903 .. .. 

. 14*50 

1899 

.. .. 16*09 

1904 .. .. 

.. .. 16*86 

1900 . . .. 

. 19*01 

1905 .. .. 

. 16*00 

1901 .. .. 

.. .. 19*01 




Twelve experiments have been carried out in England and 26 ex¬ 
periments in Scotland, making a total of 38 experiments for which I 
can give full particulars and precise data as supplied to me. Un¬ 
fortunately, the Irish grown roots came too late for this report. As 
in previous years, trouble arose with the exj)erimenters who did not 
properly label their roots which they sent to my laboratoi'y for record 
and analysis, and I have been compelled to omit such parcels from 
my report. 

Through my frequent absence from England this year I could not 
carry out my experiments of sugar beet growing so extensively as in 
former years. I could not inspect the dift'erent experimental plots so 
closely and devote so mnch attention to the cultivation as I would 
liked to have done. But I cori*esponded with my experimenters and 
visited them occasionally as often as it was possible. 

All the analyses have been made according to the newest methods 
and with the newest apparatus which are at my disposal. 
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AYERAGES RESULTS OF THE EXPERIMENTAL WORIv 

IX SUGAR BEET GROWING. 

Carried out Sigmund Stein, Liverpool. 


Table I. —Average Yield ter Acre. 


Year. 

Tons per a( 

1897 .. .. 

. . .. 16*07 

1898 

. 16*03 

1899 . .. 

. . .. 16*09 

1900 

. . .. 19*01 

1901 .. .. 

.. ., 19*04 


Year. Tons per acre. 

1902 . 15-90 

1903 14-50 

1904 . 16-86 

1905 16-00 


Table 11.— Aualysis of Roots. 


Year. 

Country. 

Weight of roots 
with leaves, in 
grammes. 

OQ 

2 ? ® 

O > Zf 

;l= 

Degrees Brix 
(dry matter). 

Specific Gravity. 

Quantity of Sugar 
in 100 parts of 
tlie juice. 

— -S 

1 i -• 

“f 9 *s 

i 

Quotient of Purity. 

1897 

British .. 

1229 

804 

18*44 

1-076 

15*80 

2*64 

85-64 


German.. 

1148 

561 

17*81 

1-074 

15-07 

2-74 

84-05- 

1898 

British ., 

1371 

843 

19*05 

1*079 

16-54' 

2-51 

86 82 


German.. 

974 

539 

19*02 

1*079 

16-32 

2-70 

85-80* 

1899 

British .. 

1644 

902 

19*00 

1-079 

16*30 

2-70 

85*78 


German.. 

967 

611 

18-30 

1*076 

15*45 

2-85 

84*42- 

1900 

British .. i 

1625 

790 

19-52 

1*081 

17-07 

2-45 

87‘45" 


German.. 

1064 

557 

20-00 

1-0S3 

17-38 

2-62 

86*90 

1901 

British .. 

1441 

851 

19-38 

1*180 

17-02 

2-36 

87*82 


German.. 

1112 

621 

17-66 

1-073 

14-76 

2-90 

83*53- 

1902 

British . 

1326 

878 

19*29 

1*080 

16*80 

2-49 

85*11 


German.. 

1042 

492 

17*43 

1*072 

14*79 

2-64 

82*74 

1903 

British .. 

1516 

933 

19-93 

1*083 

17*28 

1 2-65 

86*98 


Geiman.. 

1100 

560 

19-70 

1*082 

16*87 

2-83 

85*63 

1904 

British .. 

1491 

892 

20-25 

1*084 

17*65 

2-60 

87*04 


German.. 

988 

616 

20-90 

1*087 

18-32 

2-58 

87-66 

1905 

British .. 

1611 

996 

20-13 

1*084 

17*50 

2-63 

87*30 


German.. 

927 

495 

19-30 

1*060 

17*00 

2-30 

88*08 
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23 Miss Margaret Smith.......... Mill of Wardes Inscli, Aber- Loamy.. 4 cwt. turnip manure, 12 tons of farmyard 25 142 

deenshire mamire 

24 James Milne, Esq. ............ Gairuhill, Muehals, Kincardine- Clay loam, clay subsoil.... 20 tons farmyard manure, 3 cwt. super- 15 14S 

shire phosphate, 4 cwt. sulphate of ammonia 

25 3. €r. laDadden, Esq.... Stonehaven, Kincardineshire.. Black .. 4 loads farmyard manure 17 142 
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THE MANUFACTURE OF SUGAR FROM 
BRITISH GROWN BEET. 

By SiGMtTND Stein 
(Sugar Expert, Liverpool). 

(Cont 'mued from page 55.) 

I now give you the balance-sheet of an English beet sugar factory. 
I must say at once that the first factory must not start with a very 
large quantity of beetroots, because at the first it would be best to 
work only such a quantity as would make the factory remunerative^ 
It should be only the preparation and nucleus for a larger factory, 
therefore the first beetroot factory should only work 25,000 tons of 
sugar beetroots per campaign. This quantity could easily be grown, 
on 1,600 to 1,700 acres. The price of sugar I have put a little 
higher than the present price (for reasons which I haye put before 
you a few minutes ago). In manufacturing sugar, you do not get 
all the sugar in the form of refined sugar, but there is another 
quality, made from the residue, which is called “yellow sugar,’* 
and which is sold at a very handsome profit to the confectioner, 
baker, brewer, &c., and which finds a very ready market in this 
country. 

Molasses. 

The molasses is a very excellent feeding material, and could be 
well disposed of at 3s. 6d. per cwt., or the factory could use the 
molasses itself in making feeding materials for the farmer. This is 
done on the Continent, where the sugar factories do an excellent 
business in the manufacture of feeding stufis. 

Slices. 

The price of slices, or cossettes, as they call them abroad, I have 
put at the present market value of 10s. per ton, and inquiry has 
confii'med my view that they can be easily disposed of at this price. 

Finance. 

Our factory should have a capital of £60,000 to £80,000 ; £80,000 
would be better, leaving a larger working capital at disposal. Shoxald 
however, there be any difficulty in obtaining this latter sum, there 
would be sufficient funds if a sum of £60,000 were available, but, of 
course, certain arrangements would have to be gone through with 
hanks, or sugar consumers, in respect of advances which would 
supply the factory with the necessary working capital. But I think 
that such a contingency as that of begging for another £20,000 
capital should not, and never wiU occur. 



Ill 


I base, therefore, my calculations on a capital of £80,000, wiiicli I 


•distribute as follows:— 

£. 

Machinery (costing) .30,000 

Building of factory. .... 8,000 

Leaving a working capital for paying for roots 

and working expenses of . 42,000 


£80,000 

Balaxce-shj:et of a Beet-sugar Works. 

Capable of working 25,000 tons of beetroots in a campaign, or 300 
tons of beet per day of 24 hours (working S3 days) :— 


Dr. £ s. d. 

Cost of beetroots, in¬ 
cluding expenses, 

25,000 tons at 25s, 

per ton.. 31,250 0 0 

5 per cent, deprecia¬ 
tion . 1,500 0 0 

Profit .. 17,500 0 0 


£50,250 0 0 


Or. £ s. d. 

3,000 tons refined 
sugar, produced at 
13s. {in bond) .. 39,000 0 0 
2 per cent. (500 tons) 
of yellow sugar at 
11s. 6d. (in bond) 5,750 0 0 
2 per cent, molasses 
(500 tons) at £310s. 

per ton . 1,750 0 0 

30 per cent, slices 
7,500 tons at 10s. 
per ton,.. .. ,. 3,750 0 0 

£50,250 0 0 


Here we have a gross profit of £17,500 on a capital of £80,000. If 
you take from this £17,500 a sum of £1,500 for any other expenses 
or any discrepancies which may occur, it leaves you £16,000, which 
would pay 20 per cent, profit on a capital of £80,000. 

How, I want to refer you to the different books I have published, 
and I must explain the discrepancies between this and my former 
calculations. In former years I only calculated on raw sugar, 
leaving out the whole profit of refining. This has all to be taken 
into consideration, especially as science has kept pace with the times, 
and we have made many improvements. 

It will be opportune to mention the opinion of a gentleman 
regarding the establishment of a beet-sugar factory in this country ; 
I mean Mr. Greorge Martineau, C.B., who is one of the British 
delegates to the Brussels Commission. Mr. Martineau can speak 
authoritatively, having had many years’ experience as a sugar 
refiner, and having studied the beet-sugar question thoroughly. 
Mr. Martineau, in regarding this question, speaks as follows:— 
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.■‘^The final consideration with regard to the sugar position created the 
abolition of bounties is, perhaps, one of the most important. It was shown, 
that beet-sugar could be grown in this country with as much success as on 
the Continent; but the bounties stood in the way of further progress. 
That impediment having been removed, there is no reason why we should 
not produce front our own land, and with our own labour, some of the 
sugar we consume. The country, I know, is absolutely apathetic on the 
subject, ignorant of the blessing that such an industry would bring to the 
British farmer, hut, in some cases, even sufficiently prejudiced to declare 
that a scheme of this kind would be impracticable. There must be no 
experimenting on a small scale, the thing must be done with all the well 
established improvements, and on such a scale as to make success a certaintj' 
by reducing cost of production to a minimum. The very best land must be 
chosen, and plenty of it, well situated with regard to rail and water carriage, 
and with the certainty of obtaining a full supply of roots, cultivated in the 
most approved fashion, and contracted for in advance for several years. 
Under such circumstances, we shall have a new industry—agricultural and 
manufacturing, of the very first importance. One successful factory will 
show the way to hundreds more, and we shall again hold up our heads as. 
agriculturists with a real home industry. To make the machineiy for 
such an industry will require another new departure. The growing of the 
roots, we shall soon discover, will give us new ideas of farming and new 
energies on the land. Crops all round will improve, cattle will multiply, 
the railways and canals will discover now employment, and the labourer will 
go back to the land. This is a dream, but it can be made a reality.” 

There you haye the mature view of a great authority. 

I myself have worked very hard for this question (as I mentioned 
above), by voice, by writing to the papers, and by publishing 
numerous books and pamphlets, and yet since I started this campaign 
we have sent abroad not less than £300,000,000 sterling, that might, 
well have been retained in this country. I hope and wish that my 
appeal may not have been in vain, and if thereby I shall have done 
anything to introduce this gigantic industry into the country which 
has adopted me as a citizen, I consider myself repaid for the great 
sacrifice of time, labour, and the outlay of a great deal of money, all 
of which I have devoted to this cause. 

You have heard what I have had to say, and it is now for you to 
help me in answering the question which I have put before you this 
evening. I hope your answer will be unanimous in saying: is 

advisable and profitable to cultivate sugar-beet, and to erect our 
own sugar factories, so that we can cover our own demand fox- 
sugar.” 

Discussion, 

The Chairman said he did not pretend to he either an agriculturist or an 
expert sugar grower, but he was present merely in the capacity of a bumble 
landowner who had taken some interest in the question through reading 
about it seven or eight years ago. He at once realised that Jilthough 
considerable experiments had been carried on with regard to sugar-beet 
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growing in other parts of England, Scotland, and Ireland, nothing had been 
done in Warwickshire, where he resided. He thought he should like to 
make an attempt, so he began by growing beet on small plots on his own 
account, and the experiments w^ere satisfactory, but he thought that probably 
a certain amount of suspicion might be attached to a landlord’s experiment, 
so he invited some of his tenants to co-operate with him. Accordingly, four 
of his tenants each grew about an acre of beet in the middle of a crop of 
mangold-wurzel, in order that they might be sure it was a real result of 
what might he called general agriculture. The roots were weighed at the 
end of the season each year, and samples of each root grown were sent up 
to Mr. Stein for analysis, the results being carefully tabulated and published. 
The experiments were continued for several years. Not the least interesting 
portion of the experiment was that two of the years, 1902 and 1903, were 
very short of sun; and although some of the most experienced agriculturist& 
had told him over and over again that it was perfectly useless to attempt to 
grow sugar-beet in England because there was not sufficient sun to develop 
the necessary saccharine qualities, yet in those particular years there was 
hardly any difference whatever in the saccharine contents. He thought the 
experimental stage had now been carried far enough. Obviously the first 
thing to do before attempting anything on a large scale was to see whether 
beet could be grown in this country of a sufficiently good quality to enable 
people to treat it on a commercial scale, and he thought that had been 
satisfactorily proved experimentally. At the present moment, however, they 
were at a full stop. The farmers said it was no use growing beetroot because 
there was no factory to send it to ; and, on the other hand, capitalists as yet 
had not put up anything in the nature of a factory, because they said there 
w’as no beetroot grown in the country. There was another thing which was 
also rather disheartening to capitalists at the present moment. The first 
objection, the sugar bounties, had vanished. While sugar bounties existed 
and were liable to variation, British capitalists could not be certain that, if 
thej’ embarked a large amount of capital in the manufacture of beet-sugar, 
the bounties would not be altered to their disadvantage, and the^^ would 
thereby be left with an unprofitable industry. The wet blanket which was 
hanging over them now was the question of the excise. When the Sugar 
Duty Act was passed a few years ago, power was only taken to impose an 
import duty, because no sugar was made in this country. He had ascertained 
on the highest authority that there was at the present moment no power, 
without going to Parliament for special povrers, to impose an excise duty, 
but, in accordance wuth the fiscal system which all worshipped so reverently, 
supposing anything in the natui'e of a sugar industry was started it would 
be the bounden duty of the Chancellor of the Exchequer at once to ask 
Parliament for the protection of the revenue and the maintenance of the 
fiscal system, and to clap on an excise duty equal to the import duty, viz., 
4s. 2d. acwt., -which would effectually strangle the new industry almost 
before it w^as born. Even if the Chancellor of the Exchequer were to do as 
Lord Nelson did at the Battle of Copenhagen—put his telescope to a blind 
eye—when asked to look at the sugar industry that was growing up, he 
could not be expected to do so for very long, and even although the sugar 
industry might not perhaps be taxed for a short time it w^ould always be 
labouring under the fear of being eventually taxed. While that condition 
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of things existed it was obviously impossible to place the matter, in a 
oommerdal sense, before anybody who would be likely to put *down the 
requi'ite capital. It was a very great pity that something could not be done 
for the fuitherance of the industry. Sugar was successfully grown in every 
portion of the Continent of Europe, in Sweden, and in the United States, 
and yet England alone did nothing. He believed it was a fact that 
wh rever it had been grown it had improved the agriculture of the district, 
because sugar-beet could not be grown successfully without doing the land 
well, and if that was done for one crop it obviously benefited the succeeding 
crops. In referring to the labour question, Mr. Stein had said that one 
reason why beet was not grown in this country was because they did not 
want to deal with the unemployed question- He fully agreed with Mr.. 
Stein that if an industry could be started on a large scale (of course, it 
would be many years before it grew to be a large industry), it would 
undoubtedly give a great amount of employment on the land where very 
little labour was used at present, but the question of labour was largely a 
question of wages. If the farmers could afford to pay really satisfactory 
wages to the men whom they employed on the land there would be no 
diftieulty, he thought, in getting labour; and the question of w^ages was 
entirely governed by the price which the manufacturers could afford to pay 
the fanners for their beetroot, while the amount which a farmer could a:fford 
to tfike for his beetroot was governed also, to a great extent, by the si;5e of 
the crop which he could grow. He had hitherto looked upon twelve tons to 
the acre as being a safe average to take, because it was better in such matters 
to under-estimate rather than to over-estimate. Mr. Stein, on the other 
hand, thought fifteen or sixteen tons was a safe average. If that was right, 
so much the better. Hitherto he had reckoned upon being able to get £1 
a ton for dean beetroot for the fanners; Mr. Stein thought 18s. would pay 
them well, and certainly if they could gTOw crops according to the author’s 
balance-sheet, and make £7 10s. an acre on their beet crop, there would be 
nothing to complain about—in fact, he would go so far as to say that if they 
could make half that amount, £3 15s. per acre net profit, there were many 
fanners in the country who would be only too pleased to jump at it. There 
was no doubt it was a great industry’, and now that prices seemed to be 
settling down and becoming more normal than they were after the Sugar 
Convention abolished the hounties, when prices fluctuated so widely, the 
time had arrived when the people might seriously consider the matter, and 
anybody who wmuld come forward and find the necessary capital for the 
starting of the industry would be a benefactor to the whole of the 
agriciiltuTists of the country. The only thing required was for the 
experiment to be successful. Some years ago an attempt was made to grow 
sugar at Lavenham, but, unfortunately, it proved to bo a financial failure, 
and ^whenever you talked of sugar now-a-days to some people, they 
immediately threw Lavenham in your face, and said the attempt which bad 
been made had failed. But many things had happened sinco then. The^ 
beetroot had vastly improved ; the percentage of sugar obtained from 
beetroot was very largely increased, and consequently a larger profif; could 
be made from the same crop. The machinery and plant for treating the 
sugar had also improved, and there were much better methods of ti*action, 
a most important consideration. With motors, the growers were not tied to 
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their own locality, so that if their farms were not favourably situated in 
regard to water carriage, there was no reason why, with a properly organized 
system of motor carriage, they should not he able to transport their beetroots 
at a very reasonable rate to a much larger radius round about than was 
formerly the case. The more one learned from those who were thoroughly 
acquainted with the subject, the more one felt there was no reason whatever 
why, because the experiment failed at Lavenham a good many years ago, it 
should fail if started now. The one thing which blocked the way was the 
fiscal goddess which was reared up and which had to be worshipped ; and 
until some sort of guarantee was obtained that a hea^y excise duty would 
not be put on sugar, but that some encouragement would be given by the 
powers that he, it seemed to him almost hopeless to attempt to get people to 
go in for sugar beetroot growing on a large commercial scale. 

Br. G-ustaf Scliach-'Sommer stated that in the year 1889, having read of 
the experiments of Mr. Kewdands and Professor Sutherland, he was 
encouraged to try the experiment of growing sugar beetroot in England, 
Scotland, and Ireland, and subsequently Mr. Stein came over to England and 
assisted him in fm’ther experiments np to the year 1895. When he started his 
experiments in 1889, the average price of beetroot sugar was 15s. 5d., and it 
gradually dwindled until in 1895 it was only 9s. 7d. He thought it was 
then time to stop experimenting, because the farmers who had planted beet¬ 
root on his advice, wrote and asked him w’hat they were to do with their 
crops, and he was obliged to advise them to feed their cattle on them. 
Mr. Stein had ashed how it was that English people did not grow their own 
beet and make their own sugar. It .seemed to him the answer was very 
simple. It took eight tons of roots, or possibly 7f tons, to make a ton of 
sugar, which was a 12 per cent, yield; and if £1 a ton was paid to the 
farmer for his crop, it meant that' the manufacturer had to pay £8 for the 
roots for a ton of sugar, without taking into consideration the manufacturing 
expenses and carriage. In his opinion, the author’s statem nt that 15 tons 
of I’oots could be grown per acre was exaggerated, the average figure being 
nearer 12 or 13 tons. Mr. Stein had mentioned that he had known 40 tons 
to be grown on an acre. If that w^as the case he (Br. Sommer) knew several 
museums which would he glad to have specimens of the crop. But, even 
taking Mr. Stein’s statement that 15 tons of beet could be grown to the acre, 
for which the farmer received £1 p»er ton, he believed it was the fact that an 
average-crop of mangold-wurzel was 30 tons to the acre, yielding 14s. to 15s. 
a ton, which worked out at £18 15s. per acre against £15 per acre for beet, 
If a farmer could get more profit by growing mangold-wurzel, wBy should he 
grow sugar-beet? Mr. George Martineau, w’ho assisted the British repre¬ 
sentatives at the Brussels Sugar Convention, had published in his well-known 
booj:, the statement that the cost of beet sugar was 10s. per cwt. if i6s. 8d. 
per ton 'was paid for the roots. Therefore in answer to Mr. Stein’s question> 
in his opinion the farmer did not take up the industry because the profit he 
could make out of growing sugar beetroot at present prices was not remunera¬ 
tive enough. He did not see any reason why sugar should advance in price 
in the next few years, and he did not think, therefore, the capitalist had any 
justification in risking his money in an enterprise which on paper to-day 
showed a net loss of practically 2s. per cwt. 



116 


!5Ir. B. E. E. l^ewlands remarked that the Chairman had stated 
that the Larenham works were run at a loss, and therefore had to 
stop. That was not the case at all. Lavenham never lost money 
until the war occurred between Germany and France,'when the bounties 
were very greatly increased owung to the increase of duty, making 
it impossible to compete; but np to that time Lavenham was carried 
on successfully from a financial point of view'. Hr. Duncan tried to 
induce agricultmists in every countj' in the United Kingdom, and particu¬ 
larly capitalists, to start growing sugar beetroot, because Mr. Duncan 
did not go into the manufacture of sugar with the idea of making money, 
but simply for the purpose of inducing other people to go into the business. 
After very mature study, extending over many years, he (Hr. Kewlands) 
had arriyed at the conclusion that beetroot sugar would not he profitably 
produced in England unless the growers w'ere given the benefit of the 
2s. 6d. per cwt. surtax which the groovers on the continent had, and there 
was not the slightest chance of getting that benefit. On the other hand 
there was more x3robability of the duty on sugar being taken off, and 
obviously, if that was done, the growlers would not he able to get the 
surtax of 2s. 6d. Again, if the home growlers were allowed a surtax of 
2s. 6d., what w'ould the West Indies and the other Colonists say? They 
would also want the ‘2s. 6d. ofi, w’hich it would be impossible to give, 
because, under the Convention, England had no right to treat her Colonies 
differently to the wmy she treated foreign countries. He would give a good 
many years of his life if he could see the sugar beetroot industr)'- at work in 
England, but the chances were absolutely nil unless a very radical alteration 
occurred in the political aspects of the time. The Government in process 
of formation would probably reduce the sugar duties to nothing, and the 
chance of establishing a sugar industry in England would then absolutely 
vanish. If, on the other hand, English growers were placed in the same 
position as those of the other Powers who signed the Convention, and were 
paid 2s. 6d. a cwt. surtax, he would put money into the scheme and 
recommend his friends to do the same. But under the present circumstances 
it was no xise ; and even with the genius of Mr. Stein it could not he done. 

Mr. Stein, in reply to Dr. Schach-Soramer’s statement that the beetroot 
gave only a 12 cent, yield of sugar, said that the official statistician to 
the German Empire in his report for the jmesent year, issued only in the 
previous week, stated that the yield in Germany was 14'7 per cent. Further, 
the roots in Germany for the next season had been contracted for at Hs.; and 
he had offered to grow 30,000 tons of sugar-beet in Lincoln at 18s. a ton. 
The statement had been made that Mr. Martineau was very pessimistic 
about the prospects of growing sugar-beet in this country, hut, as a matter 
of fact, he had quoted in the paper a long extract from Mr. Martineau 
showing that he held exactly the ox^posite oi>inion. Mr. Martineau had 
stated within the last few weeks that, now' that the bounties were abolished, 
sugar factories should be started in England. It had been suggested that 
the yield of roots per acre was only 12 tons, but the average was quite 15, 
and even 18 and 20. He had received such figures from farmers who grew 
large crops of beet, and on the five or six-acre plot of the Liverpool Corpora¬ 
tion the roots had been actually weighed, and came to about 25 tons per 
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^cre One speaker had asked if beetroots could be grown for several years 
in succession. A gentleman at Leamington, in Hampshire, had told him 
that he grew sugar beetroots for 25 years on the same plot. Br. Schach- 
Sommer had said that the salvation of the British farmer was to grow 
mangold-wuxzel, which yielded 30 tons to the acre, Asa matter of fact, the 
Board of Agriculture returns for the last 10 or 15 years showed that the 
average yield in Great Britain a.nd Ireland was only 18 tons ; while instead 
of it fetching 14s. or 15s. a ton, in the opinion of Mr. Cave, the estate agent 
of the Chairman, it only realised 11s. in addition to that, sugar beetroot 
was contracted for five or ten years in advance, and the same ready market 
could not be obtained for mangold-wurzel. He quite agreed with the 
statement that it cost 9s. to produce sugar from the beetroot. The present 
price of sugar was 8s. 6d,, and if it went up another Is., which was quite 
possible, it would pay to make sugar in this country. 


Coin-cs^joubcacc. 


COOLIE LABOUR. 


To THE Editor of “ The Internatiois'al Sugar Journal.” 

Sir,—Will you permit us, through the medium of your columns, to 
deprecate the use which is being made of Imperial questions for 
purely Party purposes. We refer more especially to the question of 
immigration into our Colonies. While one of the contesting political 
parties is condemning in no measured terms the sj^stem of importation 
of Chinese coolies into South Africa, the other is unjustifiably 
dragging into the controversy East Indian coolie immigration into 
British Guiana. Without wishing to suggest in the slightest degi'ee 
that there is any just ground of objection to the system of importation 
of Chinamen into South Africa, we desire emphatically to state that 
that system differs very materially and in many important respects 
from that which obtains in British Guiana, and which has received 
the sanction of successive Governments, both Liberal and Con¬ 
servative. We venture to set out below, for purpose of comparison, 
the following points drawn from the respective Ordinances and 
regulations at present in force, which, we think, clearly show the 
wide differences between them :— 


South Africa. 

The Chinese Immigrant, 
(a.) Must not be employed 
in skilled labour and certain 
trades so long as he remains 
in the Golony^ 


British Guiana. 

The East Indian Immigrant 
(a.) If he shows aptitude, can be 
employed as a tradesman and mechanic 
or in other skilled work in the factory 
during his indenture. There is no 
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restriction whatever after Ms inden¬ 
ture ceases. During his indenture, 
he frequently saves money and pur¬ 
chases cattle, which are looked after 
for him during his work at the expense 
of the estate. 

West India. 

(h.) Must be sent back to Has the option of remaining in 

China at the termination of the Colony. He can receive Crown 
his indenture. lands instead of his half return passage. 

He is encouraged to remain on the 
estate, where he receives free housing, 
' medical attendance, and pasture for 

his cattle, of which, and other privi¬ 
leges, a large number avail themselves. 
These coolies have become a most 
important and useful portion of the 
population. The Colony has derived 
incalculable benefit from their indus¬ 
trious and law abiding citizenship, and 
they in their turn have become 
prosperous to an extent hardly possible 
in their own country. 

(c.) Must not leave the (c.) Must not leave the estate wzth- 
premises where he is em- out a permit, which can easily be 
ployed without a permit. obtained, but as the estates vary from 

1000 to 10,000 acres in size, and are 
communities in themselves, this is no- 
hardship. 

(d.) Summaryjmisdiction (d.) Proceedings for breach of con- 
is exercised by the superin- tract can only he taken before the 
tendent and inspector. ordinary magistrates of the Colony. 

The immigration authorities only 
enquire and report to the Governor 
on grievances. 

(c.) The Chinese immi- (e.) The Indian immigrants must 
grant may be accompanied be accompanied by 40^ of women, 
by his wife or not at option. 

In conclusion, may we say how much we deprecate the question of 
coolie immigration being submitted to the judgment of an excited 
electorate, with the possible effect of discredit being thrown unjustly, 
though perhaps unintentionally, upon a system wMch has been an 
inestimable blessing to those coolies who have availed themselves of 
it, and a means of introducing an industrious and intelligent 
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population to one of our oldest Colonies. It cannot fairly be said 
that one Party more than another is especially responsible for the 
British Quiana sj’stem, which has now been in active operation for 
more than half a century. 

We are, your obedient servants, 

X. Lubbock, Chairman. 
Algerkox E. Aspixall, 

The West India Committee, Secretary. 

15, Seething Lane, London, E.O. 

• 10th January, 1906. 


BRITISH BEETEOOT SUGAE. 


To THE Editor op “The Ixterxatioxal Sugar Jourxal.” 

Sir,—I have read with great interest the details you give in your 
January issue on this important question—a subject to which I 
devoted considerable attention and labour more than thirty years ago. 
As I have been a regular reader of the foreign Journals devoted to 
the beetroot industry almost ever since they were started I am fairly 
well qualified to judge how far the industry is likely to sustain 
successfully a competition with cane sugar now that free trade has 
been restored. As to the possibility of growing good cro|)s of beetroot 
in this country, my investigations in 1871 proved it conclusively. 
Many farmers in East Kent, Suffolk and Lincolnshii’e were quite 
convinced; especially the late !Mr. Algernon Clarke, of Long Sutton 
in Lincolnshire, who w^as for many years a constant writer on Agri¬ 
cultural matters and Secretary to the Central Chamber of Agriculture. 
After going into the matter very fully with me he contributed a paper 
to the Journal of that Society, in the year 1871, to Avhich I should 
recommend members of the Society to refer. I did not agree with 
all his conclusions, hut as a farmer’s view of the question the paper 
is most valuable. 

Mr. Mason’s letter in the East Anglian Times is the most valuable 
contribution to the literature of the subject that I have read in recent 
years, because he has pursued the right and only course that should 
be taken in arriving at reliable information for futui'e guidance. 
I have visited sugar factories and engineering works in most of the 
European countries, and therefore I can confiim his view of the 
essential importance of getting at the real facts and details from 
personal minute inspection and conversation on the spot. This he 
has done with great thoroughness and intelligence. When a company 
is actually in process of formation it will he necessary to supplement 
the information he has already collected with many further details 
before embarking on practical work. 

The production of beetroot sugar in this country would never 
intez’fere with our Colonial brethren because we consume a great deal 
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more sugar thau tliey can ever send us. Tlie competition must be 
with the Continent and with foreign cane sugar countries. The 
British producer will always have the advantage of being close to his 
market, and furnished with a good supply of cheap coal. 

Preferential duties must not enter into the calculation. We must 
first of all he convinced that we can compete advantageously on 
equal terms. 

I am, Sir, yours faithfully, 

Geoege Maktineatj. 

Gomshall, 24th January, 1906. 


PUBLICATIONS EEOEIVED. 

Beet Sugap. M-O-ufactcee akd Eefini2^g. Vol. I. Extbaotion 
AXD Epiteatiox. By Lewis S. Ware (Editor, “The Sugar 
Beet”), xxvi. + 543 pages, and 262 figures. New York : John 
Wilej" & Sons. London : Chapman & Hall, Ltd. Price, SI’OO. 
When the Editor of an American beet sugar monthly , has his 
headquarters for some 30 years in Paris—a centre of the European 
beet sugar industry—it is only natural to assume that he is well 
ati fait in all the details of a specialized industry as carried on in 
France, Germany and Austria. This supposition is moreover 
strengthened when we learn that during the last three decades he has 
examined the working of nearly thi-ee hundred factory plants, and 
made thousands of pages of notes collected in all the princip>al beet 
-sugar countries. The outcome of it all is a treatise on Beet Sugar 
Manufactui'e and Eefiniug, of which the first volume, dealing with 
Exti’action and Epuration, has just been issued. We have here a 
book which not only tells you what the best authorities say, but 
which gives the conclusions to be diuwn from the pros and cons 
expressed by these authorities. The learner when confronted with a 
host of variant views, each hearing the haU-mark of some or other 
expert, must needs feel embarrassed; he wants to be told not so much 
how many different ways there are, but rather which way to follow 
for himself. When experts disagree, who shall decide ? We think a 
reasonable answer is: An outside expert; meaning thereby an 
onlooker who has grown expert by w^atching the game. If this point 
be conceded, then it must be confessed it would be difficult to find a 
more competent man—in Anglo-Saxon countries—than Mr. Ware for 
placing before ns all that is best of the science of beet sugar manu¬ 
facture as carried on in Europe. His hook will certainly be a 
valuable addition to existing literature on the subject; indeed, it 
should mark an epoch in the issue of such literature. 

The volume is divided into three parts. Part I. treats on 
Preliminaries, such as Delivery, Siloing, Transportation, Beet 
Washing. Part 11. deals with extraction which is mainly that of 
Diffusion. And Part III. conoems Epuration. The names of 
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authorities quoted figure on every page, and there are some 262 line 
drawings to illustrate the text. Altogether, it is a hook which should 
he obtained by everyone who aspires to attain a full knowledge of 
beet sugar manufacture. 

We \vould venture to express a word of criticism as regards the 
author’s nomenclatiu’e. We have noted a tendency on the part of 
some English-speaking persons, who study much abroad, to incorporate 
into their own language facsimiles of foreign technical words. This 
is unavoidable if no correct equivalent is forthcoming, but when we 
already possess a suitable word, let us stick to it, and not introduce 
another foreign term into our vocabulary. Is it necessary to import 
the word '‘epuration” from the French? Will not “purification” 
amply describe all that it implies? Or take the word “ cossettes.” 
ISTo novibe is likely to know this term, but call it “ heet-slices ” and 
he will not need to pause and inquire what is meant; surely here 
simplicity is preferable to obscurity. Finally, we hope that when 
Mr. Ware issues his final volume, or volumes, and deals with the 
separation of the crystals from the molasses, he will render the French 
“ turbine” by “ centrifugal,” and not, as we have sometimes seen it 
put, by “turbine.” First, because “ centrifugal” is more scientific¬ 
ally correct as describing the principle of the mechanical process; 
second, because “tuihine” is fast becoming known to English- 
speaking people—and in a year or two will he exclusively so used—as 
the name of the steam rotary motor which forms the new system of 
marine and dynamo propulsion. In fact, it will not he long before 
people will talk of “ going on hoard the turbine for New York,” as 
they have hitherto talked of “ steamers.” We therefore think it 
would be as well if the use of this word were confined to its newer 
interpretation, and not used for describing a medium for the employ¬ 
ment of centrifugal force. 

A Handbook fob Cane Sxjgab Mantjpacttjbebs and theib 
Chemists. By Guilford L. Spencer, E.Sc. Fourth Edition, 
re-written and enlarged. New York: John Wiley & Sons. 
London: Chapman & Hall, Ltd. 1906. 16mo., Morocco, 12s. 6cl. 

This much enlarged edition contains an excellent introduction to 
the processes of sugar manufacture, the machinery employed, and to 
the current technical terms used. These fifty odd pages should prove 
invaluable to the chemist on first taking up his duties in the factory, 
for, as stated in the preface, “the proj)er control of a sugar factory by 
the chemist requires a knowledge of the methods of manufacture, in 
addition to a chemical training.” 

The general remarks on chemical control explain the relative 
importance of the analytical methods described, and the author 
advises "the factory chemist “to determine when he may properly, 
to some degree, sacrifice accuracy for the sake of promptly obtaining 
approximate figures for immediate use.” An example of this is given 
in the control of the sugar-boiling. 


9 
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As regards new methods of analysis, Horne’s process of “ dry 
defecation ” is recommended in the analysis of juices and sugars. A 
modification of Oierget’vS method, as specially adapted for cane 
products, is described in full with examples worked out. 

Of new apparatus, the most interesting is Hyatt’s Oane Eeducer, 
by means of which samples of whole cane or of megass can be rapidly 
‘‘reduced to a fine sawdust and liair-like fibre” without loss of 
moisture. This appliance greatly facilitates the direct analysis of 
the cane, but, except in difiusion work, the difficulty of sampling 
the cane remains the more serious problem. Eecent models of 
polariscopes and accessories are described and illustrated under the 
section dealing with optical methods of analysis. The errors of 
this method are discussed, and Wiley’s correction for temperature 
recommended. 

An interesting chapter on the composition of the sugar cane and 
molasses is contributed by Dr. C. A. Browne, concluding with descrip¬ 
tions of a few of the abnormal constituents of sugar cane products. 

The bulk of the volume is taken up with the analytical work 
required in routine chemical control, to which is added selected 
methods of analysis of limestone, lime, sulphur, lubricating oils, 
flue gases, and water supply. 

This information is packed into a neat pocket volume, the style of 
which leaves nothing to be desired. 

The Colonial Exhibition" 1905: Eepobt of the Exhibition 
Committee, Awaeds of the Judges and Full Descriptive 
Account of the West Indian Court. London: The West India 
Committee, 15, Seething Lane, E.O. Price, 6d. net. This consists 
of 50 quarto pages in a red cover, profusely illustrated with views of 
various courts and exhibits, and forms an interesting souvenir of the 
Exhibition. 


MONTHLY LIST OF PATENTS. 

Communicated by Mi\ W. P. Thompson, C.E., F.C.S., M.I.M.E., 
Chartered Patent Agent, 6, Lord Street, Liverpool; and 
322, High Holborn, London. 


ENG-LISH, —APPLICATION. 

26334. A. Yosskohler, Magdeburg, Germany. ImpTOveinent m 
macJime for making sugar goods, (Complete specification.) 18th 
December, 1905. 

ABRIDG-MENTS. 

19S94. C. Schuler, Grevenbroich (Bheinland), Germany. Qentn-j 
fugal separators, 2nd October, 1905. This invention relaiiBaJi!>^ 
centiifugal apparatus with bottom that can be lowered, wherein the 
drum is not attached to the shaft, and receives its motion from the 
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drum bottom, which is formed as friction, disc or other similar 
driving device, so that on lowering the drum bottom, the driving of 
the drum automatically ceases, while the drum bottom continues to 
rotate with the full speed. 

27289. A. Kolleepp, Charlottenbiirg, and A. Wohl, Dantzig, 
both in Germany. Improvements in and relating to the purification of 
sugar solutions. 14th December, 1904. This invention relates to a 
process for purifying saccharic solutions by the electrolytic separa¬ 
tion of alkali, and subsequent treatment of the acid solutions with 
lead sucrate, lead hydroxide, or other readily attackable basic lead 
compounds. 

26368. A. J. Johnston and C. K. Johnston, both of Liverpool. 
Irnptrovements in apparatus for measuring flour, cocoa, and other suh- 
stances of a pulverulent and granular nature, and filling them info bags 
or other receptacles. 3rd December, 1904. This invention has for its 
object an apparatus wherein given quantities of flour, cocoa, aud 
other pulverulent substances can be measured automatically, and 
filled into bags or other receptacles required, with much greater 
economy in time and labour than by the usual hand method. 

GERMAN.— ABRIDGMENT. 

164111. August Neumann, of Berlin, Vacuum boiling down 
apparatus in which the material boiled is displaced by means of deflec¬ 
tors into separate circulating currents. 4th November, 1904. This 
boiling down apparatus in which the material boiled is distributed 
into cii’culating currents which move apart fi'om one another by 
means of deflectors, is characterised by the combination of a cir¬ 
culation pipe which is connected to the lower end of the heating 
arrangement, and enlarges funnel-shaped upwards, with a construc¬ 
tion, enclosing this circulation pipe, of uniform sized bell sockets, 
rings, or the like, which are separated from one another by annular 
apertures for the passing over of the material or the substance to be 
■ boiled. _ 

Note. —Copies of all published specifications with their drawings in 
these lists can be obtained from W. P. Thompson & Co., 6, Lord 
Street, Liverpool, at One Shilling a copy for English or American 
Patents, and Two Shillings for German. In ordeiing please give 
number and date. 

Patentees of Inventions connected with the production, manu¬ 
facture and refining of sugar will find The Interjiaiional Bugar. 
Journal the best medium for their adverfeements. 

The International Sugar Journal has a wide ciiuulation among 
planters and manufacturers in all sugar-producing countries, as 
well as among refiners, merchants, commission agents, and brokers, 
interested in the trade, at home and abroad. 
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WEEKLY STATEMENT OE COMPABATIVE 

For the last Fifkj-’two weeh compared 


German Beetroof SSo/o 
Pruinpti, five on board. 


plan. 6,.:U/5 bS-lJ I .S/'4| 8/3s i S/Oj 8/- 

],3..d5/)i 1.5/lJfl mh 8/1 ; .S/- 8/1 
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10 . 

17.. 

21 .. 


March .3. ; 
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17 
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|l5,li 15.Gi I 
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15/- 14/7f 

24.. jl4'7| 14; 

31.. !14/51- 14/6i^ 


April 7.. 114/6-^ 14/.'t 
U..|14/5| 14/G| 
Il4/0t 13/It 
ll3/li 12/91 


21 . 

28.. 

May 5.. 

12 ., 

19.. 

26., 

June 2., 
9., 
16 . 
23., 


July 7., 

14., 

21 .. 
28 . 

Aug. 4. 
11. 

IS. 

25. 

Sept. 1. 
8. 
15. 
22 . 
29. 

Oct. 6. 
13. 
20 . 


mx. 3. 
10 . 
.,,17. 

, 24. 

Dec. 1. 

8 . 

',"15.. 


7/9 

7/11 

8/0 

8/2^ 

S/3 

8‘St 
S/H 

S'^h 
s' 6" 

8/5f 
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7/9| 7/l0§ 
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8 /' 6 | 
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1 


S,.9i 8/in 
8/11^ 9/2 
9/2 9/6i 

9/6^ 9/4| 


8/4 

8/4| 

8/5$ 

8/3| 

8 / 2 $ 

8 / 2 $ 
8 A3 
S/.5 


8/9| I 8/4$ 


7/10^ 

7/11: 

8/2 

S/4 

S/4| 

fM 

8 / 2 $ 

8/2$ 

8/3 

8/5 

S/4| 

S/4 


8/4 

S/S^r 

m 

8/3| 


l2/9f 12/1* , 
l2/ll 11/10$ 

!1/1U$11/S 
ll/S 11/11$! 

n/nj ll/Sj I 9,/4i 9/2 1 S/!| 

11/9$ 11/I u! 9/2 9/0$ 1 8/Jt 

Il/lU ll/94'l 9/0$ 9/l| I 8/0$ 

,ll/9f 11/9$ I 9/1$ 9/3 j 7/11$ 

41/9$ 10/13$! 9/3 9/4$ I 7/8| 

10,11$ 10/6 9/4$ 9/7$ 1 7/9$ 

10/6 10/2$ i 9/7$ 9/8 i 7/10| 

10/2$ 10/11*1 9/8 9/8$ 7/lll 

10/11$ 11/- 'I 9/8| 9/9$ I 7/ll| 

( “ i 

11/- 10/6 i 9/9$ 10/1$ : 8/04 

10/6 10/1| 110/1$ 10/5| I 8/2f 

10/0* 9/5 lO/ol 10/6 i 8/3f 

9/5” 9/l| 110/6 10/6* ! 8/5$ 


8/4$ 

S/3$ 

8/2^ 

8 / 1 * 

8 / 0 $ 

7/11; 

7/S* 

7/9$ 


9/1$ 8/9 

8y'9 s/r 


8/5| 


40/6* 10/8 . 8.5| 
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8/3 11/- 11/1* I 8/9$ 


8/3 8/0$ 
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m 8/2* 

8/2| 8/5$ 

8/5$ S/3 
8/3 8/3$ 
8/3| 8/2 
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8/l| 8/l| 


8/H 

8/5$ 


11/3* 12/10|;9/6 
12/10$ 13/9 1 8/7 
13/9 14/1 

|14/1 14/0§ 

44/0| 14/1 
14/1 14/5 

14/5 13/91 

13/91 14/2| 

H/2$ 14/5 


8/5| 

8/5;- 

8 / 6 ; 


9/6 

8/7 

8/6 

8/5] 

S/4] 


8/4| 8/4 
S/4| 8/4 
S/4 8/5 


1 French CiTstals. 1 

West India. 

Java afloat. 


3, e‘ f 

i. 

Good Erown. 

No. 1-5 and 16. 

1905.' 

1904. 

19il3. 

1905. 

1904. 

1903. 

19U,5, 

1904. 

1903, 

10/1*' 

_ 



__ 

5/ln* 

9/3 

9/4* 

__ 

10/-”: 

_ 


__ 


6/lUi 

9/1* 

9/4* 

__ 

10/- ■ 
9/10$: 

__ 


— 

— 

17/3 

8/9 

9/44 

- , 

- 

- 

- 

„ 

17/1$ 

8/7* 

9/4* 


9/'6 1 


_ 

_ 

_ 

16/10* 

8/4* 

.9/4$ 

_ 

9/6 i 


__ 

_ 

_ 

16/7i 

8/6 

9/4* 

_ 1 

9/7*! 

_ 

_ 

_ 

— 

16/- 

8/7* 

9/4* 

- 1 

9/9' 

- 

- 

- 

— 

16/- 

8/7i 

9/6 

17- ' 

1 

9^9f 



_ 

_ 

16/- 

8/7* 

9/6 

16/9 , 

9/10*; 

_ 

— 


~ 

15/i0| 

8/lV* 

9/9 

16/6 : 

10/-”! 

10/2$1 

10/4$i 

_ 

_ 

— 

— 

15/7* 

&M 

9/10 

_ 

— 

— 

— 

15/4* 

9/U 

9/3$ 


16/6 ■ 

- 


- 

— 

15/3 

9/7$ 

16.76 ' 

10/4*' 

_ 


— 

_ 

15/3 


.9/7$ 

9/71 

16/6 i 

io/e$; 

— 

— 

— 

— 

i,V4, 

9/5| 

9/5$ 

9/8 

16/6 i 
Norn.' 

io/6|; 
10/9 ! 

— 



_ 

I4/le§ 

14/6 

9/10$ 
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lNom.'l0/ll$; 

10/- 
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__ 

„ 

14/6 
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Horn.; 
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— 


— 

13/9 

10/3 

9m 

Nom.' 

11/.3 ' 

10/- 

— 

— 

— 

13/6 

10/4* 


Sora.j 
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10/- 
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10/4 

9/lu| 
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9/9 
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9/9 
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Som.' 

11/3 

__ 
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9/4^ 

* Nom.' 

11/3$ 
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_ 


_ 

lO/O 

11/9 

9/10| 

I0/6| 

10/14 

12/10$' 10/3 
13/- i 10/3 
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15/3 

9/7| 

10/41 


10/l| 
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[ 9/4| 
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9/3 
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PPJCES OP EA¥ AED REFINED SUGAR, 

with those of the two previous ijears. 



" 

Tate’s Cubes. I 

Tate’s Cubes. 1 

First Marks German! 

Say’s Cubes 1 

German & Austrian 




No. 1. 


No. 2. 


Granulated i. 

0. b. 

f. 0. b. 


t Cubes f. 0. b. 



: 190.5. 

1904.11903.1 

i?0.5. 

1904. 1903. 

190-5. 

1904. 1 

1903. 

1905. ! 

1904. 

1903. 

1905. 

1904. 

1903, 

Jan. 

6.. 

24/7i 

n/10|; 

IS/- 

23 'lU.V 

17/47/ 

17/- 

16-7i 

10/44' 

9/3| 

19/6 

12'3 

11/9 

IS'7^ 

11/104 

11/3 


13. 

2,5/74 

17/li;|i 

IS/- 

24 ,'10^ 


17,'- 

!7;6-f 

10/3 

9/5f 

20/- ; 

12/3 

11/9 

19;6 

11/9 

11/3 


23. 

25/1 

IT.lt 

18/- 

25 

17,.3 1 

17 - 

17/9^ 

9/llt, 


20/- ; 

12/,3 

11,/9 

19/74 

11/74 

11/3 


27. 

;25/105; 

17/9 

17/9 

25/1 i 

17/3 ! 

16/9 

17/9 . 

W/- i 

9/3 

2j/3 1 

12/3 

11; 9 

19./6 

11/6 

11/3 

Peb. 

3. 

125/10^ 

17/7^ 

17/9 

35.1^ 

17/-: 

16/9 

17/5t ' 

9/10-tl 

9;‘'3 

20;'3 i 

12/3 

11,'6 

19/'’6 

11/3 

11/It 


10. 

25/ 74 

I7/74| 

17/9 

24,'10:^ 

i6/10f 

16/9 

16/11/ 

n/y i 

9/44 

20,;- 

12/8 

11;6 

19/6 

11/3 

11/- 


17. 

125, l4 

17/7lj 

17/lOi 

24/1.'; 

16/ICA16/101 

16/let 

10/- 'i 

9,6 

23/- 

12/3 

11/6 

19'3 

11/44 

11/14 


24. 


17/9 ^ 

18/3 

24/4| 

16/10/i 

17/U 

17/lt ; 

WOf. 

9/7t 

19/6 

12/- 

11/6 

19/3 

ll/4t 

I!/J| 

Marchs. 

^5/- 

17 ."9 

18/3 

24,'3 

16/10-?; 

17/.I 

16/104 

10.2/' 

9; 74 

19/'6 

12/- 

11/6 

19,3 

11/6 

11/6 


10. 

i-5/- 

124/9 

i7/ioi 

lS/3 

2i/3 

16d07; 

17/3 

16/6 

10,.'3 

9/74 

19/- 

12/:-) 

11/6 

'9/3 

11/6 

11/6 


17. 

IS/'- 

18/3 

24/- 

17/- 

17/3 

16/4t 

10/3|' 

9/74 

18/9 

11/9 

11/6 

19/- 

11/6 

11/6 


24. 

24/6 

IS/hV 

18/3 

23/9 

17/1.'; 

17/3 

16/1-1 

10/'5r 

9/6 

lS/9 

12/- 

11/6 

lS/7t 

11/9 

11/6 


31. 

24/6 

is/i| 

18/3 

33/9 

17,/It 

17/3 

16/3 

10/6 

9/6 

18/9 

12/~ 

li;'6 

lS/6 

11/9 

11/6 

April 

7. 

24;'6 

18,3 

lS/3 

23/9 

17/3 

17/3 

16/3 

10/o| 

9/6f 

18'9 

12/3 

11/6 

18/6 

11/9 

11/6 


14. 

;24/6 

18/3 

lS/3 

3.3/9 

17/3 

17/3 

15/lOt 

10'44 

9/9f 

1S;9 

12/3 

11;6 

iS/6 

11/9 

11/6 


21. 

i24/- 

18/4^ 

1S/4;I 

33/3 

l7/4i 

17/3 

15/It 

10/6f 

9/1U4 

lS/9 ( 12/3 

— 

18/6 

11/9 

11/6 

4 

28. 

123/6 

18/7si 

18/4i 

22/9 

17/7t 

17/3 

14/9 

10/9 

9/llt 

IS/- 

12/6 

— 

17/6 

I2/l§ 

11/6 

May 

5. 

. ‘j.3/3 

18/7^ 

18/4^ 

22/'6 

17/7| 

17/3 

!4,/3f 

10/9| 

9/9f 

18/- 

12/6 

12/4 

17/- 

12/14 

11/6 

12. 

22/9 

is/ioi 

18/44 

32/- 

17/lii| 

17/3 

I3/1U| 

11/- 

9/9| 

17/- 

13/3 

12/4 

16/6 

12/44 

11/44 


19. 

.122/- 

19/11 IS/U 

21/3 

I8/1I 

17/- 

13/6|- 

11/4.4 

9/9f 

16/6 

13/6 

12/14 

16/- 

12/7i 

11/4 


2t3. 

!22/4| 

19/'3 

IS/- 

21/15 

IS/S 

17/- 

14/- 

11/3 

9/9 

16/6 

13/9 

12/- 

16/lt 

12/9 

ll/4f 

June 

2. 

■122/4^ 

19;'S 

IS/- 

21/7i 

18/3 

17/^- 

1.3/1 U 

11/Of 

9/7t 

16/6 

13/9 

12/- 

16/a 

12/9 

n/ii 


9. 

^2/7i 

181 l|j 

IS/- 

21/101 

17/10| 

17/- 


11/- 

9/6 

16/6 

13/9 

12/- 

16/3 

12/9 



16. 

.i22/7| 

WU'i 

18/- 

21/101 

17/10?; 

17/- 

14/Of 

11/4' 

9/44 

16/6 

13/6 

11/104 

16/lJ 

12/9 

11/3 


23. 

22/4I 

18/9 

17/lOi 

21/7f 

17/9 

16/10| 

14/1^ 

11/- 

9/3 

16/3 

13/6 

11/iOt 

16/- 

12/74 

11/3 


30. 

.21/U'l 

18;9 

17/9 

21/71 

17/9 

16/9 

13/3 

ll/2f 

9/3 

16/3 

18/- 

11/10^ 

15/6 

12/71 

u/a 

July 

7, 

.|21/4| 

18/9 

17/9 

20/7i 

17/9 

16/9 

12/9 

11/4^ 

9/5f 

16/3 

13/- 

11/104 

15/- 

12/lOs 

11/ai 

14. 

. 21/4t 

19/- 

17/9 

2i.'/7| 

18/- 

16/9 

12/- 

11/6 

9/6| 

15/9 

13/3 

11/lOi 

!5/3 

13/- 

II/4I 


21. 

.21/71 

19/3 

17-10^ 

20/lu^ 

18/3 

17/- 

1-Vioti 

11 '6'h 

9/6| 

15/9 

13/6 

11/10^. 

16/3 

IS/ltj 

11/51 


28. 

.j21/T| 

19/6 


20/lGi 

18/71 

17/3 

12/10t| 

11/91, 

9/lOt 

15/9 

13/6 

12/- 

15/3 

13/441 

11/6 

Aug. 

4. 

.21/41 

19/7^ 

18/4^ 

20/J-k 

18/1Ot 

17/9 

12/7| 

12/11; 

lO/Of 

15/9 

13/9 

12/9 

14/101 


11/104 

11, 

. 2V4| 

20/- 

wu 

20/7i 

19/3 

17/9 

12/6| 1 

12/2|! 

10/l| 

15/- 

14/3 

12/9 

\4r/m\ 

14/- 

ii/iol 


18. 

.I2I/1I 

20/” 

18/6' 

30/41 

19/3 

18/- 

12/u| i 

12/3 1 

10/3f 

15/- 

14/3 

13/S 

14/74 

14/1| 

12/3 


25. 

.j2V4i 

20/- 

18/9 

l9/7i 

lO/B 

18/- 

11/4 i 

T>/4§; 10/4§ 

14/6 

14/3 

13 3 

14/3 

u/i| 

12/3 

Sept 

1. 

. 19/lOi 

20/U 

lS/9 

19/lf 

19/4| 

19/- 

11/4-1 

12/61 10/31 

14/3 

14/3 

13/3 

14/- 

14/44 

t 

8. 

.19/101 

20/44 

18/9 

19/It 

19/7| 

, 18./-, 

11/3 i 

12/6,f 

10/3 

14/3 

14/3 

13/3 

14/- 

14/4| 

T 

A 


15. 

. I9/I0I 

20/4t 

IS'9 

19/l| 

I9/7J 

i 1S/1| 

n/H 

12/6 

10/3f 

14/3 

14/3 

13/3 

13/6 

14/4| 

T 

1 


22 

. 19/loi 

20/7^ 

18/9 

19/l| 

20/-" 

i 18/li 

12/1| 

13/3 

l'l/2t 

14/3 

14/9 

20/104 

13/3 

14/I0i 

t 

X 


29! 

.19/10^ 

20/10^ 

18/9 


20/3 

18/U 

11/9 

lo/3f 

10/4 

13/9 

15/- 

2O/IOI 

13/6 

15/- 

1 

Get. 

6. 

.!l9/10i 

20/101 

lS/9 

19/1| 

2}/3 

18/- 

11/4| 

12/lOt 

10/1-4 

13/9 

15/- 

20/104 

13/6 

1.5/. 

12/3 


’ 13. 

.119/ioi 

24/10^ 

lS/9 

19/l| 

20/3 

18/- 

lO/lOl 

12/9 

WU 

13/9 

15/- 

20/104 

1:3/6 

15/11 

12/41 


20. 

.!19/10i 

21/-. 

18/6 

19/l| 

20/4t 

17/101 

10/3 

12/1(14 

10/2t 

13,/9 

15/- 

20/10i 

12/9 

15/lt 

12/4t 


27. 

.jl9/4| 

21/- 

18/3 

18/7| 

20/41 

17/9 

10/2i 

13/- 

10/2i 

13/6 

15/- 

2O/IOI 

12/9 

15/11 

12/3 

Kov. 

3. 

.19/11 

22/1 

18/3 

18/4| 

21/7t 

17/9 

9/9| 

14/44 

lO/Of 

IS/- 

16/3 

20/104 

12/- 

16/6 

12/lt 


10. 

.19/14 

23/6 

18/3 

18/4t 

22/9 

17/9 

9/91 

15/01; 10/4 

12/6 

17/3 

30/101 

12/- 

16/104 

12/i| 


17. 

.il8/7i^ 

23/101 

18/3 

17/101 

; 23/1| 

17/9 

9/n| 

15/6^ 

10/1-4 

12/6 

18'- 

20/104 

11/9 

17/10| 

11/lOt 


24. 

.18/101 

23/lOi 

18/3 

IS/lf 

23/1I 

17/9 

10/41 

15/6 

lO/ll 

13/- 

18/- 

2O/IOI 

12/3 

17/101 

11/9 

Dec. 

1. 

.!i8 /10| 

33/10^ 

18/3 

18/H 

23/l| 

17/9 

10/1| 

15/6 

10/4 

13/- 

18/- 

30/101 

12/3 

18/- 

zi/iot 


8. 

..ilS/lOi 

! 24/i| 

lS/3 

18/It 

23/4| 

17/9 

io/i| 

15/114 

10/1^ 

12/9 

20/- 

? 

13,/- 

18/- 

11/9 


15, 

..18/10 

; 24/i| 

18/3 

18/lt, 

23/41 

17/9 

lo/of 

15/6 

10/3 

12/9 

20/- 

— 

12/- 

18/- 

11/3 


22, 

,.18/7f 

24/1I 

18/3 

17/101 

j 23/4S 

17/9 

10/- 

l5/9f 

10/4i 

12/9 

19/- 

— 

II/9 

18/- 

11/104 


29, 

,.18/7i 

24/li 

17/10.1 

17/I0I 

1 23/4| 

17/4| 

9/lit 

16/- 

10/6 

12/6 

19/“ 

“ 

11/101 

18/- 

11/loi 


t Basis average Hansa FKL MS, t Not quoted. 

H. H. HAJfCOCK & Co., 39, Mincing Bane, londoHi E.O. 










IMPOETtS ANL> EXPOETS OF STJGAE (UNITED KINGDOM) 

To END OP December, 1904 and 1905. 

IMPORTS. 


Raw Sugars. 

1 Germany.. 

1 Holland...... 

j Belgium .. 

1 France.... 

1 Austria-Hungary ... 

1 Java ... 

j Philippine Islands .. 

1 Cuba .... ...... .... 

i Peru.... 

I Brazil .. .... 

j Argentine Republic. 

Mauritius ... 

British East Indies 

Straits Settlements ........ 

Br.W. Indies, Guiana, &c. 
Other Countries.. 

Quantities. | 

Values. 

1904. 
Ctt’ts. 
6,293,214 
750,919 
1,011,096 
487,099 1 
741,055 
1,878,419 
85,956 

1,0177837 

84,316 

524,337 ! 
78,836 ! 
132,526 
1,045,940 
552,390 1 

1905. 

Cwts. 

5,858,713 ! 

204,016 
1,047,584 
733,887 
440,646 
2,447,381 1 
9,023 ! 

l,{36,kl 
174,168 ^ 

173,476 ^ 
256,180 
201,250 
1,202,190 
771,636 

1904. 

£ 

3,112,667 

414,123 

662,294 

254,864 

345,696 

917,478 

31,165 

508,422 

1 32,294 

losVsss 

30,115 

56,725 

711,608 

1 285,788 

1905. 

£ 

3,124,948 

113,980 

554,045 

383,305 

273,737 

1,548,660 

4,840 

720,608 

80,634 

93,255 

143,662 

106,383 

903,694 

1 612,809 

Total Raw Sugars. 

14,683,940 

14,056,591 

7,462,077 

i 8,664,560 

Refined Sugars. 

Germany... 

Holland... 

Belgium .. 

France .. 

Other Countries .. 

11,072,842 

3,166,038 

540,548 

2,637,620 

188,455 

9,829,362 

1,778,222 

314,262 

2,445,842 

345,804 

6,800,207 
2,000,601 1 
331,363 i 
1,554,859 ' 
102,422 

7,367,414 

1,362,059 

232,155 

1,674,974 

283,623 

Total Refined Sugars .. 
Molasses .... I 

17,605,503 
1,942,195 i 

14,713,492 
2,o4£), 130 

10,789,452 

363,276 

10,920,225 

504,011 

Total Imports. 

34,231,638 

31,915,213 

18,614,805 

19,988,796 


EXPORTS. 



British Repined Sugars. 

Cwts. 

i Cwts. 

£ 

£ 

Sweden ... 

2,532 

1,085 

1,035 

523 

Norway.. 

31,874 

21,912 

18,461 

60,284 

15,783 

Denmark ... 

112,121 

98,o6T 

64,968 

Holland ... 

70,519 

83,374 

41,671 

61,619 

6,506 

Belidum ................ 

Portugal, Azores,&c....... 

u,3oa 

10,438 

6,393 

18,480 

j 17,954 

10,481 

32,251 

Italy!... 

4,3U 

1 19,160 

2,174 

UJ79 

Other Oomatries .. 

337.316 

394,815 

226,883 

319,348 

FosEisjf OoitOJJiAR Sugars. 

1 588,453 

647,306 

367,382 

492,237 

Refin^ and Candy ...._ 

23JS5 

23J75 

16,945 

20,087 

Unrefined................ 

100,879 

113,522 

67,052 

73,060 

Molasses 

2,625 

1 2,909 

1,311 

926 

Total Exports ........ 

j 715,742 

} 787,511 

442,690 

586,310 
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UNITED STATES. 


f Willett % Grmj^ 


(Tons of 2,240 lbs.) 

1906. 

Tons. 

1905. 

Tons. 

Total lleceipts Jan. 1st to 18tli ., 

24,216 

64,565 

Keceipts of EeHned ,, 

100 

100 

Deliveries ,, ,, 

Consumption (4 Ports, Exports deducted) 

50,801 

64,565 

since Jannarv 1st . 

57,350 

64,900 

Importers* Stocks Januarv l7th .. 

31,948 

none. 

Stocks in Cuba, January 24tTi. 

36,000 

74,500 

Total Stocks, ,, . 

138,000 

84,360 


1905. 

1904. 

Total Consumption for twelve months .. 

2,632,216 

.. 2,767,162 

CUBA. 



Statement of Expokts and Stocks of Sugak, 1904 and 1905. 


1904. 

1905. 

(Tons of 2,240lbs.) 

Tons. 

Tons. 

Exports . 

. 1,090,061 

.. 1,044,430 

Stocks . . 

682 

73,668 


1,090,743 

.. 1,118,098 

Local Consumption (twelve months) ., 

44,320 

45,160 


1,135,063 

.. 1,163,258 

Stock on 1st January (old crop) . 

94,835 

— 

Total Production . 

., 1,040,228 

.. 1,163,258 

Mavana^ Kovemhsr 30th, 1905. 

J. Gvma.— 

-F. Mejeu. 


UNITED KINGDOM. 


Statement or Imports, 

Exports, 

AND Consumption pou Twelve Months 


ENDING 

December 

31st. 






Imports. 


Exports (Foreign). 

SUGAB. 

1903. 

1904. 

1905. 

1903. 

1904. 

1905. 


Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

Refined . 

929,436 

. 880,275 .. 

735,674 

2,168 . 

1,189 

.. 1,189 

Raw ..... 

632,434 

. 734,197 .. 

732,829 

2,955 . 

5,044 

.. 5,676 

Molasses... 

81,526 

. 97,109 .. 

127,256 

132 . 

131 

.. 145 

Total. 

.1,643,396 . 

. 1,711,581 .. 

1,595,769 

5,265 . 

6,384 

.. 7,010 




Home Consumption. 




1903. 

1904, 

1905. 




Tons. 

Tons. 

Tons. 

Refined ... 



878,251 

.. 873,190 .. 

731,757 

Refined (in Bond) in the United Kingdom .. 

87,152 

.. 529,804 .. 

552.091 

Raw ... 



418,519 

.. 119,105 . 

101,475 

Molasses.... 



79,186 

.. 90,409 .. 

124,089 

Molasses, manufactured (in Bond) in U.K.. 

13,747 

.. 60, 

778 .. 

57,444 


Total...1,476,855 ..1,673,386 ..1,686,856 

Lm Exports of Britisli Eefined..... 51,469 .. 29,423 .. 32,365 


Total Home Consumption of Sugar 


1,425,396 .. 1,643,863 .. 1,534,491 
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Stocks op Sijgae in' Exjkope at un-even- dates, Jan. 1st to 2OTH5 
COatPAEED WITH PHEVIOUS YeAES. 

In thousands op tons, to the neaeest thousand. 


Great 

Britain, 

Germany 

including- 

Hamburg. 

I’rance. 

Austria. 

Holland and 
Belgium. 

Total 

1906. 

146 

1618 

876 

875 

351 ■ 

8867 


1905. 1904. 190y. 1902. 

Totals ,, 2736 .. 3613 .. 3369 .. 3529 


Twelve Months’ Consuaiption of Sugae in Eueope poe 
Three Years, ending December 31st, in thousands op tons. 


(LicliCti Gireular.J 


Great 

Britain. 

Gennany. 

France. 

xAustria. 

Holland, 

Belgmm, 

&c. 

Total 

1905. 

Total 

1904. 

Total 

1903. 

1608 1 946 

i 

592 

1 

481 

1 i 

170 

3797 

4217 

1 

3721 


Estimated Crop op Beetroot Sugar on the Continent of Europe 

FOE THE CUBE-ENT CAMPAIGN, COMPARED WITH THE ACTUAL CROP 
OP THE THREE PREVIOUS CAMPAIGNS. 

(From LicJit^s Monthly Circular J 



1905-1906. 

1904-1905. 

1903-1904. 

1902-1903. 


Tons. 

Tons. 

Tons. 

Tons. 

Germauj ..... 

.2,400,000 

.1,598,164 

.1,927,681 

.1,762,461 

Austria ....... 

.1,451,000 . 

. 889,373 

.1,167,959 

.1,057,692 

^France ....... 

.1,075,000 . 

. 622,422 . 

. 804,308 

, 833,210 

Bussia. 

.1,000,000 . 

. 950,000 . 

.1,206,907 

.1,256,311 

Belgium ...... 

. 330,000 . 

. 176,466 , 

. 203,446 

. 224,090 

Holland .. 

. 205,000 . 

. 136,551 , 

. 123,551 

. 102,411 

Cither Countries 

. 410,000 . 

. 340,000 . 

. 441,116 

. 325,082 


6,930,000 

4,712,976 

5,874,968 

5,561,257 














THE 
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SUGAR JOURNAL. 
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<3::^ All communications to be addressed to The Editoe, 
Office of The Sugar Cane, Altrincbam, near Mancliester. 

All Advertisementssent direct. 

Cheques and Postal Orders to be made payable to Noeman 
Rohgee, Altrincham. 

The Editor is not responsible for statements or opinions con¬ 
tained in articles which are signed, or the source of which is named. 


NOTES AND COMMENTS. 

Mr. George Martineau, C.B., and the Brussels Commission. 

We learn with regret that Mr. George Martineau, C.B., has resigned 
his position as Assistant Delegate to the Brussels permanent Commis¬ 
sion, and will, therefore, no longer be present at the. bi-annual 
meetings at Brussels. Doubtless he feels the weight of advancing 
years and considers that, as “the heat and burden of the day” is over, 
his place could now be filled by a younger man. Whatever be his 
real reason for retiring, we are sure that most of our readers will agree 
that he has earned his country’s gratitude for all his long and pains¬ 
taking effiorts, both as an official and as a private gentleman, to destroy 
the iniquitous bounty and cartel systems, and place the world’s sugar 
industry on a sounder and fairer basis. 

But though Mr, Martineau’s resignation probably imj)lies that he 
will no longer accept an official post, we are sure that the sugar 
industry will yet possess, for some good time to come, the aid of his 
matux-e advice and of his ready pen; and we would express the hope 
that he may be spared long enough to see the time when the infiuence 
of the bounties is altogether a thing of the past, and the world’s sugar 
industry has settled down to an era of genuine prosperity. 


10 
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Internationa! Commission for Methods of Analysis. 

Dr. Herzfeld of Berlin lias convened tlie members of the Internatmiai 
Commission /or Tlniform Methods of Sugar Analysis to a Session 
at Bern, on August 3rd and 4tli next. A useful programme bas been 
di'av^n up "tvbicb. includes tbe following: Methods of preparing 
Behling’s standard test solution, and of determining invert sugar, 
Mr. Watt (Liverpool), Dr. Wiecbmaun (New York), and M. Strohmer 
(Vienna): methods for avoiding, in the optical analysis of sucrose, 
the error due to the precipitate, Dr. Wiechmann (New York): 
proposals for the establishment of colour standards in the place of 
Dutch standards as at present used for commercial tests, Dr. 
Herzfeld (Berlin). Other speakers will be M.M. Saillard (Paris), 
H. Pellet (Paris), and Pr. Sachs (Brussels). 

Internationa! Congress of Applied Chemistry. 

Besides the above meeting of the International Commission, this 
year will witness tbe IT. International Congress of Applied Chemistry 
to meet at Pome, from April 25th to May 3rd, under the distinguished 
patronage of H.M. the Ehng of Italy. The section comprising the 
manufacture and chemistry of sugar will yield numerous important 
papers. Amongst them we should note : 

Pecent progress in the extraction of beet juices. Dr. H, Olaassen, 
(Dormagen), 

Estimation of sucrose in the beet. H. Pellet (Paris). 

Losses in sugar factories. H. PePet (Paris). 

Standardisation of saccharimetric scales. Pr. Dupont (Paris). 

The efiect of surroundings on the composition of sacchariferous 
plants. Dr. H. W. Whey (Washington). 

The contest between cane and beet sugars. S. Stein (Liverpool). 

Chemical control of sugar factories. E. Saillard (Paiis). 

Chemical selection of the sugar cane. Dr. Kobus (Java), 
Altogether 37 papers will be read in the sugar section, of which 17 
will be in Italian, 11 in Drench, 6 in German, and 3 in English. 

The Attitude of Liberals towards the Brussels Convention. 

The Journal dea Fahricants de Sucre is rightly apprehensive lest the 
new Liberal Government should deal in no friendly spirit with the 
Brussels Convention. It points ont how Sir Henry Campbell- 
Bannerman has never been sparing of ironical criticism in the debates 
on this measure. ‘ * It has been abundantly shown,” he once declared, 
“that this convention has caused some loss; but no one has attempted 
to prove that it has brought to anyone the least profit.” Our contem¬ 
porary remarks that the possession of the reins of government often 
modifies the tone of political utterances; hut every question of 
principle should be judged from a purely practical point of view. 
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“ Great Britain and her colonies have eveiy reason for persevering' 
in their support of the measure. The denunciation of this convention 
rvould be, without doubt, the signal for the re-establishment of 
Cartels in Germany and Austria. Armed anew with such formidable 
weapons, these two principal exporters would make every effort to kill 
all competition and to dominate the sugar market, to the detriment 
of all producers and consumers in general, and of those in Great 
Britain in particular. Is this what the Liberals desire? Bar from 
destroying the agreement at Brussels, they would do wisely, in our 
opinion, to strengthen and enlarge the basis of the measure, and to 
increase its efficacy by persuading other States to subscribe to it,’ 
This, and the suppression or at least reduction of duties and charges 
which too frequently are imposed on the consumer to the producers’ 
profit—these should henceforth he the objects in view of a really 
Liberal Government. 

We are glad to quote our contemporary’s mew of the consequences 
which would follow any tampering with the Brussels Convention; 
but we fear we cannot at present hold out much hope of the' 
present Government supporting the Convention as wholeheartedly as 
did their predecessors in office. Nevertheless we believe that, on the- 
principle of “making the best of a bad job,” they will accord the 
necessary support till the five years have run their course. The 
crux of the matter will arise when the Convention comes up for 
renewal a couple of years hence. Then its fate will probably 
tremble in the balance; but much may happen by then to prevent 
any disastrous policy succeeding. 

Litmus as an Indicator. 

In Noel Deerr’s work “ Sugar and the Sugar Cane,” on page 143^ 
the author ventured to express the opinion that litmus was a more 
suitable indicator than phenolphthalein because the latter was not so 
delicate, a juice giving a distinct alkaline re-action with litmus not 
shqwing alkaline with phenolphthalein. In reviewing the volume 
Professor E. 0. von Lippmann took exception to this statement. We 
note, however, that in a recent number of the Archie/ GeerHgs 
confirms the grounds of Deerr’s preference. Was Lippmann’s opinion 
based on experiments with cane sugar or only with beet ? We should 
like to know. _ 

The Canadian Preference. 

We are glad to know that, for the present at any rate, the Canadian 
refiners have agreed to renew the arrangements under which the West 
Indian sugar producers will once more come in for a share of the 
The refiners have consented to purchase West 
Indian sugars on their arrival at rates eqxxivalent to those ruling in 
New York plus 10 cents per 100 lbs. for muscovado and 12 cents per 
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100 lbs. for crystals. This new agreement shall not last longer than 
July 1st next unless renewed, but it is to be hoped that it will be 
continued by fresh negotiation. It is only fair that the West Indian 
producers should benefit from the reduction in tariff accorded by the 
Canadian Government; but if the refiners are allowed to have the 
whip hand, they will naturally do their best to pocket as much of 
this rebate as they can. Doubtless, however, saner counsels have 
prevailed. _ 

A Revolution in Marine Propulsion. 

We had recently the pleasure of inspecting the latest addition to 
the Canard fleet of Atlantic liners, the “ Carmania.” This vessel is^ 
unique in several respects; but apart from its great size (20,000 ton's 
gross) and its palatial interior, the one outstanding featui’e is its 
propelling machinery, which consists of a set of Parson’s turbines in 
lieu of the usual qnadi’uple expansion reciprocating engines. This 
is the largest vessel yet fitted with turbines and the first on the 
Liverpool-New York route; consequently its trial trip was awaited 
with great interest, not to say anxiety. Its success has, however, 
exceeded all expectations, and the turbines have shown an efficiency 
of 16|' in excess of that shown by the reciprocating engines of the 
sister ship “ Caronia,” herself a wonderfully economical boat. There 
are three shafts and screws, one H.P. turbine in centre, and two L.P, 
turbines, one on each side, as well as two astern tui’bines working on 
the L.P. shafts. The amount of work involved in constiaicting these 
turbines may be gauged from the fact that there are over 1,200,000 
blades in these turbines, each of which had to be set by hand and 
caulked. Each L.P. turbine weighs about 340 tons complete and is 
12 ft. in diameter. Besides the benefit of increased efficiency from 
the turbines, there is an entire absence of all vibration on board, save 
perhaps on the boat deck and over the screws. Indeed, it was stated 
that when under weigh no more vibration was to be felt in some of 
the saloons than was the case when the boat was in dock. This 
absence of vibration will prove a gieat boon to passengers, and we 
anticipate that ere long nobody will go by a steamer of the older 
pattern when a tin-bine boat is available. Meanwhile the Cunard 
Steamship Co. are to be congratulated on their foresight and energy 
in initiating the construction of huge turbine liners; a little more 
than five years ago the possibility of producing such vessels would 
have been considered utterly impracticable, and in any case it has 
been a daring experiment, 

Flopds in Java. 

The maO, to hand from Java brings word of some heavy floods. 
Some 13 inches of rain fell in 24 hours and inundated the whole 
country. Bail way lines were washed out and all the telegraph and 
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telephone wires were destroyed. It is feared that a great deal of 
yonng sugar cane will suffer heaTily, though it is still so early ia the 
season that it may eventually recover. 

A Greenock Refinery for Sale. 

We learn that the Clyde Sugar Refinery, Greenock, which was to 
have been sold by public auction on January 31st last is still unsold. 
Another attempt will be made on March 28th to dispose of this 
property, as an inspection of the advertisement in our present number 
win show. The starting price has been reduced to £10,000. 

Errata. 

In the paper, “The Influence of Soda Salts, &c.,” by H. C. 
Geerligs in our December number, a double error unfortunately crept 
in. In the footnotes on pages 578 and 579, the words “has gone 
low during analysis’’ should have been rendered “got lost during 
analysis.” 


THE TEMPORARY TRITOIPH OF LIBERALISM. 

As we briefly mentioned in our last number, the General Election 
in the United Kingdom, just completed, has resulted in the over¬ 
whelming defeat of the one time invincible Unionist Party and the 
accession of the Liberals to power by a majority the like of which 
has not been experienced for upwards of 50 years. The New House 
is composed as follows: Liberals, 379; Nationalists, S3; Labour, 51;. 
Unionists, 157; majority of Ministerialists over Unionists, 356; 
majority of Liberals over all other parties combined, 88. It will thus 
be seen that a full Liberal attendance will ensure an ample majority 
even over an opposition of Unionists, Nationalists and Laboui’ 
combined, supposing such a combination were probable. Yet hopeless 
as the Unionist minority may appear on paper, it is capable of much 
good if efficiently led, and especially if the party close their ranks 
and remain loy^al to their leader. It should be remembered that 
one of the most powerful Oppositions that ever existed consisted 
of only four members. These formed the famous “ Fourth Party ” 
of the eighties, which was composed of Lord Randolph Churchill, 
Mr. A. J. Balfour, Sir Heniy Wolff and Mi', {lum Sir John) 
Gorst; and them wonderful success in precipitating the fall of 
Mr. Gladstone’s powerful Government is a matter of history. 
At one time it was feared that serious dissensions between Mr. 
Balfour and Mr. Chamberlain as regards the conduction of the 
fiscal reform campaign might lead to the break-up of the Unionists 
now in Opposition. But at the eleventh hour Mr. Balfour has seen 
fit to clear up all misunderstandings by adopting in principle Mr. 
Chamberlain’s views, so that the latter will be able to give him 
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whole-hearted support in his endeavours to lead His Majesty’s 
Opposition. 

At this juncture we cannot do better than touch on the several 
causes which are alleged to have led to the Unionist overthrow, and 
consider what value should be attached to the evidence tendered in 
support thereof. Since the end of January, the chief newspapers on 
the Unionist side have daily devoted several columns to the publication 
of letters from defeated candidates or their agents, as well as from 
those who have come out once more at the top of the poll, in which 
they severally give their explanations of the turn the elections have 
taken. An analysis of this mass of correspondence gives one a fairly 
accurate idea of the trend of public opinion. 

The first reason given is one that is generally admitted, and is 
usually termed “ the swing of the pendulum” : the last Grovernment 
outstayed their leave and the public got tired of them, as they always 
do of every party which holds the reins of power for a long period ; 
the electors desired to “ give the other side a chance,” even though 
the other side had placed no formulated policy before the country. 
The individuals who have been influenced by such considerations are 
mainly those of no settled convictions, those lacking education (as 
regards political history and political economy), and finally those who 
are opposed to both great parties, and try them by turns to see what 
is to be got out of them. 

Hext comes the opposition aiising from the dissatisfaction felt by 
sectarian parties against several measures of reform passed by the 
late Parliament, The Education Act has incensed Nonconformists, 
who are said to number rather more ihan half the church-going 
section of the population; the Licensing Act has been stigmatized as 
the greatest boon that has ever been confenud on ‘ the Trade ’—as 
the liquor trafiie is somewhat incongruously called,—and has there- 
iore been fiercely denounced by all those interested in temperance or 
total abstinence; even the Aliens Act (which, though hut two months 
in operation, is proving a boon and a blessing) has contributed its 
iota to the overthrow of Unionist candidates, especially in those 
districts where naturalized foreigners “most,do congregate.” As to 
the first mentioned, the Education Act, the uninitiated observer 
might well conclude that its sole object bas been to subject the school 
children of this country to forms of religious teaching which are 
abhorrent to their parents or guardians. As a matter of fact, the Act 
was in the main a general reform of our educational system, with the 
object of enabling the rising generation to obtain a more efficient and 
more highly technical education than had hitherto been found possible 
under existing conditions. Comparisons with the educational systems 
of other countries had shown the British methods to be distinctly 
deficient. But the praiseworthy attempt of the late Government to 
remedy this serious defect was lost sight of in the uproar created by 
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tlie clauses relating to religious teacMng. Undoubtedly tlie 
aggrieved parties Have had some genuine cause of complaint, but so 
have all minorities who oppose any given reform. But we question 
whether religious fanaticism and deliberate misrepresentation have 
ever before been carried to such lengths, seeing that from this 
political rebellion has arisen the new form of anarchy, somewhat 
facetiously termed passive resistance,” the modus operandi of whose 
advocates, it is almost unnecessary to point out, is to refuse payment 
of that portion of their local rates which is supposed to be set aj>art 
for educational pm’poses, and in some extreme cases to go to prison 
rather than allow themselves to be distrained upon. This they call 
*' suffering for conscience’ sake.” The dispassionate observer might be 
pardoned for asking what becomes of the exhortation to ‘ ‘ render unto 
Oeesar ” his lawful due ? 

Thus it comes to pass that a by no means small section of the 
population are determined to have the Education Act amended, and 
for this purpose have striven to put the Liberal party into power. 
But this issue is purely a domestic one, and while it may have 
contributed very appreciably to the defeat of the Unionists, it cannot 
by any means be classed as a verdict of the country against the larger 
principles of Unionism. 

Then what about Tariff Eeform and its antithesis, so-called 
‘ Eree Trade ’ ? What part have they had in inffuencing the 
electors ? Much every way; and a striking thing is that both 
parties profess satisfaction as a whole with the verdict of the 
nation. The Eree Traders claim that the country is overwhelmingly 
in favour of free trade as we have had it for sixty years past, 
and they are quite indignant that when they have finally 
nailed up the coffin of “ Protection ” (as they invariably term tariff 
reform), the corpse inside continnes to show signs of vitality. The 
tariff reformers on the other hand assert that where the issue has 
been purely one of free trade versus fiscal reform the results have 
been by no means discouraging. They merely admit that the country 
is as a whole not yet sufficiently educated in the new views to 
make it waive aside all other considerations; which is not to be 
wondered at when it is shown in how rusty and dilapidated a state 
the Unionist party organization has been allowed to fall. The proof 
of this is suggested by the results of the Birmingham elections, where 
the seven seats were retained by the Liberal Unionists with increased 
majorities mostly over 4000 and averaging 3600. There, under 
Mr, Chamberlain’s magnetic infl.uence, party organization was kept 
at a high pitch; the electors were given every opportunity to make 
themselves acquainted with the principles of tariff reform, and when 
the time came for them to make their choice, they did so with no 
uncertain voice. But elsewhere ignorance and lack of information 
have been only too patent; the cry of ‘ dear food ’ so assiduously 
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fostered by tbe Liberals bas been only too successful in boodwinking- 
tbe working classes in town and country; and the glaring posters- 
readino*, e.y., ‘‘Tote for Jones and cheap food,” baye bad more 
weight than tbe displays of foreign-made goods wbich stare the 
passer-by in tbe face at nearly eyery shop window, and represent so- 
niucb labour* lost to British working men, as tbe latter will them¬ 
selves come to realize ere long. 

Considering then tbe importance of tbe J^ree Trade r. Tariff' 
Be form issue, we may as well giye our readers some idea of tbe 
arguments used by tbe respectiye partisans in support of their cause. 
To those who baye not been brought up in tbe atmosphere of 
Cobdenisni, and who baye seen tbe immense industrial growth of 
Protectionist countries like Germany, tbe United States, and Canada, 
it is little short of marvellous bow tbe United Kingdom can have 
clung for so many years to old shibboleths, which were perfectly 
relevant in the days of Cohden when England held the lead in all 
industrial work and was the world’s market, but now are manifestly 
inadequate to ensure permanent retention of our trade. But old 
notions die hard, and the early successes of free trade, really due to¬ 
other causes than those Cohden thought of, so confirmed John Bull in 
bis belief in this economic heresy, that it has taken many decades ere 
tbe voice of tbe tariff reformer could get so much as a tolerant 
bearing. Kow at length be has gained so much headway that be has 
made a deep mark on tbe recent elections, and, but for tbe fact that 
be belongs to tbe party who are at present unpopular, there is no- 
saying how far he would not have succeeded in carrying the country. 

The Liberals are determined to maintain Tree Trade by wbich they 
necessarily mean ‘ free imports ’ (for they are, by this very resolve, 
powerless to prevent our exports being at the mercy of any foreign 
tariS). This one-sided benefit at least enables foreign commodities- 
to be dumped down on our shores at a very cheap price, and so far as 
these consist of raw material and food supplies, it is all to our 
advantage. But though free trade precludes all taxation of food as 
imports, it has no compunction about taxing food for revenue 
purposes, and as a matter of fact tea, cofiee, sugar, wines, spirits, 
and tobacco are all more or less heavily laden with excise duties. 
The Liberals in short are pledged to mamtain tbe datns quo, no 
matter what happens to our industries. Under no conceivable 
circumstances will they consent to place a daty on any foreign 
commodities coming into this country, not even if the foreign country 
were to entirely exclude our exports. They talk about saving our 
trade by other means; but when it comes to giving particulars of 
their new panacea they are silent, and one is forced to conclude that 
they have no really practical alternative to suggest. A reform of our 
€onsular services is much needed, and if earned out (as the Liberals 
hint will be the case) will be productive of much good; but it would 
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not heal tlie disease wbicli is sapping the strength of our country’s 
trade and so at the most would only proye a temporary stimulant. 

The tariff reformers, on the other hand, look as well to the question 
of exports. They assert, what nobody can really deny, that the 
strength of the country lies in its manufactures, which form the 
medium of labour for the greatest number. Once our manufactures 
dwindle, the prosperity of the country is threatened, and ability to 
buy in the cheapest market is no advantage if we have no output of 
labour to sell in return. Hence production and its export must 
always form the foundation of our trade. Exports are therefore of 
as great, if not greater, significance than imports. ISTow the fiscal 
reformers claim that Britain’s exports have not kept up with the 
impoids nor with the growth of the population. They assert that this- 
is lai'gely owing to the excessive tariffs imposed by foreign countries 
on our goods; it proves, what is confirmed by other data, that the 
nation’s output of manufactures is practically decreasing, and that 
therefore the labouring classes who form the greater proportion of the 
population are bound to suffer from lack of work. The other data are 
in the main facts and figures showing how stagnant some of our trades 
are getting, and how many big industries, which given fair play could 
expand, are now stationary if not actually diminishing, because they 
have not only to compete in their own country against goods dumped 
from abroad, but they are moreover shut out of nearly every foreign 
country by hostile tariffs. The final result must be closed works and 
more British working men turned out to swell the ranks of the 
more or less unemployed, who are even now to be numbered by the 
million. 

Tariff reform proposes to remedy this one-sided system by obtaining 
from Parliament the power to negotiate for the reduction of hostile 
tariffs by threatening to impose counter tariffs. This is the minimum 
reform desired. But Mr. Chamberlain would go fui'ther and have a 
small genei'al tariff on foreign manufactm'ed goods, and a system of 
reciprocity with our Colonies involving a small duty on foreign corn. 
These ai‘e all sensible proposals and worthy of the most careful 
consideration, but to the confirmed Liberal Free Trader they are 
anathema. Kevertheless they are more likely to put an end to the 
present system, wherein huge imports of foreign manufactured goods 
invade our shores every year and mean so much work lost to native 
labour, than are all the platitudes put foiward about free trade being 
the best in the best of all possible worlds. The free trader will point 
tx'imnphantly to the lump sum representing the nation’s income, but 
he does not state in how many pockets it lies. Therein stands the 
crux of the whole matter. Is the money well distributed, or is it 
mainly confined to a handful of wealthy men ? We have no hesitation 
in asserting the latter to be the case. The richest men in the north 
of England are not usually those who employ large units of labour. 
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tThey are tlie “go-betweens,” agents, buyers, brokers, &c., wbo 
import from abroad and sell at home after pocketing their substantial 
eommissions. These men by importing foreign goods displace so 
much British labour; in some cases they do not even sell at home, 
but re-export to another country. Meanwhile they wax fat and their 
incomes go towards swelling the “ nation’s wealth,” while outside in 
the streets the labouring men whom they have deprived of work by 
purchasing abroad are swelling the ranks of the unemployed. This 
is no really exaggerated picture and as soon as the labour classes 
realize it, they will take speedy steps to obtain redress. These 
“ go-betweens ” have voted at the recent elections for their own 
personal interests ; they were not over-sure whether free trade would 
continue to suit the labour classes; hut they knew well enough and, 
lightly we admit, that free trade would enable them, for a few years 
more at any rate, to amass huge profits such as they have made till 
now, while a tax on imports would ruin them. As for the British 
manufacturers and their workmen whose goods would continue to be 

superseded in every market, it was a case of “the d-take the 

hindmost.” They have been told to find new markets—but one 
cannot find a neiv worlds and as soon as a newly civilized country or 
colony gets self-government, the first thing it does is to fortify itself 
with a protective tarifi. Lancashire for example is now on a wave 
of prosperity; ere many years are fiown, she will find Japan has 
superseded her in the great markets of the East, for the Japanese opera¬ 
tive will work for 9d. a day. Then when Lancashii’e spindles will 
stop running and her operatives will he thrown out of work, her rich 
merchants will if necessary retire on their snug fortunes, or will 
instead invest them in industrial ventures abroad where Protection 
will keep them secure. The fulfilment of this forecast of ours will of 
course depend on other factors remaining equal, but it is a fair 
statement of what is to be expected in the end from the system of 
free trade which for the present at any rate is supported by the 
majority of British electors. 

Such in effect are some of the considerations relating to the 
question which will be uppermost in men’s minds for many years to 
come. The Grovernment, being pledged to free ti'ade, will have to 
exercise their ingenuit}^ to solve the problem of employment, and 
should a big wave of trade depression again sweep over the country, 
we very much question whether they wiE he found ready to cope 
with it. The Unionists on the other hand will have to renew their 
party organization and set to work to educate the country in the 
principles of tariff reform. It is to he noted that the Labour members» 
who for the first time in our history form a respectable party, intend 
to approach the fiscal question with open minds. We wonder how 
long it will be ere they realize that free imports (at least of manu¬ 
factured goods) is not an ideal arrangement for their followers. That 



139 


tliey -will realise tiiis in time, we cannot doubt, and then the fear will 
, be lest, from being rabidly free trade, they may become correspondingly 
protectionist and desire to introduce a sort of Dingley Tariff into the 
United Kingdom. It must not be forgotten that labour is everywhere 
protectionist: even in England this is the case as regards the rights 
of workmen, trades unions, etc., and it is a little singular that it has 
not yet claimed one other gi’eat right, the right to make the manu¬ 
factured goods required by its own countrymen. This omission will 
however be surely rectified ere many years are past. If the Labour 
Part}^ now number 51, they may exceed 100 at the next election, for 
in many cases during the past election the Liberal candidate has won 
solely owing to the Laboui’ vote being given to him. Next time he 
may not get it; the working class population may run a candidate of 
their own, or may vote for the taiiff reformer. We need only quote 
the words of the Clarion, the organ of Labom’ and Socialism, which 
said, ‘‘We intend to smash Liberalism.” We believe they will do it, 
and we consider the present triumph of Liberalism is only temporary, 
but that it will enable the Unionists to re-furbish their aims, get rid 
of their weaklings, and produce once more a strong, undivided party 
which shall wake up, “think Imperially” and help to bind the 
British Empire by closer bonds than it has yet ever worn. Then we 
shall hope to attend the obsequies of that defunct institution, mis¬ 
named the “ Oobden Club.” 


STOCKS OE SUGAE ON SEPTEMBEE 1st, 1906. 


(F. Sachs in 8uerene Beige.) 


As in past years we propose to estimate, after our usual methods, 
the probable extent of the world’s stocks of sugar on 1st September 
next. 

Eirst of all we will give the visible stocks on December 1st, 1905, 
according to 0, Licht (in tons of raw):— 


Germany 

1905. 

.. 1,193,684 

1904. 

.. 1,021,953 

1903. 

.. 1,147,750 

Hamburg .. 

70,430 

46,130 

198,795 

Austria. 

721,243 

557,451 

621,438 

Erance 

.... 806,899 

.. 773,896 

945,598 

Belgium 

.. 172,748 

.. 137,138 

.. 211,969 

Holland .. 

86,688 

67,073 

86,204 

United Kingdom.. 

130,937 

.. 176,888 

.. 206,710 

United States .. 

213,449 

124,842 

.. 103,437 

Cuba .. 

95,500 

682 

122,638 

In transit.. 

31,000 

66,129 

93,494 


3,522,578 

2,972,182 

3,738,033 
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Tlie quantities of sugar 

remaining 

to be produced between 

December 1st and August 

31st are as 

follows for the 

five chief 

countries:— 





1905-06. 

1904-05. 

1903-04. 

Germany 

857,498 

345,666 .. 

548,140 

Austria-Hungary .... 

439,646 

196,732 .. 

289,825 

France.. 

238,148 

54,838 ,. 

195,201 

Belgium.. 

80,820 

14,264 .. 

37,985 

Holland. 

41,399 

10,266 .. 

15,162 


1,657,511 

621,766 

1,086,313 

Tbe production of cane sugar (excludin 

g that of India) is 

valued by 

Otto LicM as follows:— 




1905-06 . 


,. o,2o0,000 


1904-05 .. .. 


.. 4,817,000 


1903-04 .. 


.. 4,593,000 


Tbe exports of cane sugar from September 1st to November 30tb 

baye been (excluding Cuba) 

— 




1905. 

1904. 

1903. 

Porto Eico. 

2,041 

7,403 .. 

3,080 

Trinidad. 

456 

305 .. 

686 

Barbados . 

5,589 

4,199 .. 

8,402 

Martinique . 

217 

636 .. 

760 

Guadeloupe. 

181 

187 .. 

519 

British Guiana. 

41,153 

47,046 .. 

38,591 

Brazil. 

17,616 

12,732 .. 

19,051 

Java. 

205,791 

.. 291,203 .. 

321,846 

Philippines .. 

7,321 

8,836 

10,459 

Maiuitius. 

60,463 

30,456 .. 

65,153 

Eeunioii. 

5,487 

8,049 .. 

14,654 


346,315 

411,052 

483,201 

Hence from December 1st there wouH be the following quantities 

of cane sugar to dispose of. 





1905-06. 

1904-05. 

1903-04. 

Total cane sugar .. 

5,250,000 

. 4,817,000 .. 

4,593,000 

Do. Exported from 1st 




Sept, to 30th Nov. .. 

346,315 

.. 411,052 .. 

483,201 


4,903,685 

4,405,948 

4,109,799 

The totals available from 1st December to 31st August would. 

hence be:—- 

1905-06. 

1904-05. 

1903-04, 

Yisible stocks, Dec. 1st. 

3,622,378 

.. 2,972,182 .. 

3,738,033 

Production of Beet, Dec. 




lat to August 31st .. 

1,657,511 

.. 621,766 .. 

1,086,313 

Cane. 

4,903,685 

. 4,405,948 ,. 

4,109,799 

Total .. .. 10,083,774 

'7,999,896 

8,934,145 
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The quantities of sugar consumed between December 1st and 
August 31st were in— 

1904-05 . 6,565,483 

1903-04 . 7,419,113 

For the consumption between December Isfc and August 31st, 
1905-06, it is best to take the figures of 1903-04 as those of 1904-05 
were affected by the high price of sugar. 

Tons. 

Sugar available between December 1st, 1905, 


and August 31st, 1906 . 10,083,774 

Sugar consumed .. . 7,419,113 


Probable stocks on September 1st, 1906.. 2,664,661 

Former stocks have been as follows :— 

Visible Stocks 1st September. 


1906 . 2,664,661 1902 2,036,067 

1905 . 1,434,413 1901 911,776 

1904 . 1,515,032 1900 519,910 

1903 . 2,204,688 ' 


It will thus be seen that to judge from every probability the stocks 
of sugar next September will be appreciably higher than those of any 
preceding year. There are, however, certain considerations which go 
to diminish the importance of these stocks. Thus, while the piice of 
sugar during the summer will probably remain about the same as 
that of the summer of 1904, the consumption will nevertheless increase, 
owing to growth of population and increasing requirements. One 
can also reckon on a considerable decrease in the exports of Eussian 
sugar. Finally, it is very probable that the reduction in prices in 
leading to a con'esponding decrease in the sums paid for roots will 
occasion a considerable decrease in the spring sowings. As, moreover, 
last year’s crop was exceptionally abundant in most countries, it is 
hardly probable that the 1906 crop will be equally great. 

But in spite of all these extenuating circumstances, it is just as 
certain that a very considerable excess of sugar will arise, and a 
reduction of the European production by to 2 million tons is 
needful in order to attain once more a noimal situation. Indeed a 
reduction of more than one million tons would be necessary to merely 
ensure that next year’s stocks be no more than those of this year. 

It would, therefore, be a grave mistake to suppose that a moderate 
reduction in sowings is all that is needed to raise the price of sugar to 
its normal level and that one can with impunity pay for beets a price 
which is not in accord with cuiTent market prices. 

The Hinton Haudet Process which is being tried at the San Jose 
Estate, near Cardenas, Cuba, is giving such excellent results that its 
permanent retention seems assured. 
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BRUSSELS INTERNATIONAL SUGAR COMMISSION. 


The OMcial Report of the Proceedings at the Autumn Session of 
the Brussels International Sugar Commission held last October has 
just been issued as a Parliamentaiy paper. The principal item is the 
report of Sir Henry Bergne to the Marquess of Lansdowne dated 
November 23rd. We reproduce it herewith. 


The Peimanent Commission under the Sugar Bounties Convention met at 
Brussels for its autumn session on the 23rd Octoher last. 

M. Capelle was unanimously re-elected as President for the ensuing year, 
the most cordial recognition being made of the esteem with which he is 
regarded hy all the members of the Commission. 

The annual hnanciai statement was submitted and passed. It will he 
found as an inclosure to the present despatch, hut appears to call for no 
special comment. 

The Commission next proceeded to a further examination of the position 
of those countries ’the decision in regard to which had been adjourned from 
last session for a more complete inquiry. 

The fresh information which had been obtained in respect to each 
country was laid before the Commission, and, after some discussion, it wag 
unanimously decided that the countervailing duties premously fixed hy the 
Commission as applicable to sugars from Bolivia, Guatemala, Honduras, 
Paraguay, and the Philippine Islands should not he maintained, it being 
considered that the circumstances in those countries were not such as to 
give rise to bounties. 

In the case of Nicaragua, the Commission decided hy a majority vote that 
a bounty existed, and consequently maintained the rate of countervailing 
duty preriously fixed, viz., 34fr. 75 c. for raw sugar and 34fr, 50c. for 
refined sugar per 100 hilog. 

I voted against this decision, on the ground that, although the surtax in 
Nicaragua greatly exceeds the figmes permitted by the Convention, and the 
prices of sugar for internal consumption appear to he much higher than 
those for exportation, no clear eridence had been brought before the 
Commission to show that these conditions did actually give rise to a 
bounty. 

It win be recollected that Hia Majesty’s Government had appealed against 
the decisions arrived at hy the Commission in Octoher 1904, fivin g counter¬ 
vailing duties as applicable to the following countries:— 

BoHvia; Greece; Guatemala; Hayti; Honduras; Nicaragua; Paraguay; 
The Philippine Islands ; Portugal; The Portuguese Possessions. 

By reference to mj^fespatch of the 15th May last and hy what has been 
already stated in the present desj^teb? it will be seen that the appeal of His 
Majesty’s Government has been successful in every instance, excepting in 
the case of Nicaragua, whichiis the only on© of the above-named countries 
which now stands condemned as giving bounties on sugar. This last ease 



143 


is, however, of small importance, since no hTicaraguan sugar is imported 
into the United Kingdom and the issue of a Prohibition Order will not, 
therefore, he required. 

The most important matter before the Commission at its recent session 
was the case of BiaziL The decision in regard to that country had heen 
adjourned from the April session in order that further information might he 
obtained. The Brazilian Government, recognizing the importance of the 
matter, had deputed Mr. Wileman, the Director of the Statistical Department 
in Brazil, to attend at Brussels to assist the Brazilian Minister in placing the 
case of Brazil before the Commission. 

These two gentlemen were therefore admitted to appear before the 
Commission at one of its sittings. They handed in an elaborate statement, 
which w’as read, and the Brazilian Minister then proceeded to answer viva- 
voce any questions which were put to him in connection with the Brazilian 
system. 

After the statement and the explanations given had been considered by the 
Commission, a long discussion ensued, with the eventual result that it was- 
resolved again to adjourn the decision in regard to Brazil until the next 
session, fixed for the 12thl\Iarch, 1906, in order that still further information 
might be sought by the Permanent Bureau on certain points. 

The Commission then considered the case of Panama, and decided that it 
was not necessary to fix any countervailing duties as applicable to the sugars- 
of that country. 

The question of the admission of Switzerland to the Convention on special 
terms was next considered, and it was resolved that the matter must he 
settled through the diplomatic channel. 

This completed the business of the session. 

I was accompanied on this occasion by Mr. George Martineau as Assistant 
Delegate, and as he is now retiring from that position I wish to draw special 
attention, to the valuable services which he has rendered for many years to 
successive Governments in placing at their disposal his great knowledge and' 
experience. 

The Secretaries to the British delegation were Mr. S. P. Cockerell, of the 
Foreign Office, and Mr. H. Fountain, of the Board of Trade, to whom my 
best thanks are due for most efficient assistance. 

I have, &:c., 

(Signed) H. G. Bebgne. 


The estimated production of sugar in Bussia for the season 1905-06' 
is 70 million ponds (2,527,000 metric tons). 

The Hawaiian Commercial and Sugar Company, which, owns the 
largest sugar cane plantation in the world, is credited with the 
intention of making the Tillage of Kahului, in Maui, into a large 
seaport town. A large harbour is to he constructed, and the entire 
sugar crop of Maui will eyentuallT pass through it. [Railway facili¬ 
ties from all parts of the island will be provided. 
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SIMPLE METHODS OF CHEMICAL COHTEOL. 
By T. H. P. Heeiot, E.C.S. 


(Cviiiimied from page S4-J 


IX. 

The Control of the Clarification. 

Tlie tempering of juice lias been and, in some quarters, is still 
regarded as an ‘‘ art 'wiiicli defies all scientific theory.’’ It is true 
that science has not yet furnished us with a cheaper, or more 
effective, substitute for temper lime, but in explaining tohg temper 
lime acts in the way it does and in showing the practical man hoio 
this agent may be utilised to the best advantage, science has done 
good service in answering practical questions which had previously 
remained unanswered. In the absence of scientific knowledge, as 
applied to the sugar industry, the effect of adding lime to the juice 
could only be partially understood; the practical sugar hbiler being 
more familiar with visible effects than with the real changes taking 
place in the mateiials with which he works. But in so far as he 
learns by experience and cultivates his jiowers of observation, he is 
following the scientific method though he may not know it. 

The chemist studies this question from an entirely different point 
of view and by a more direct method. He commences by analysing 
the juice and then noting the effect of lime on the constituent parts. 
By analysing different qualities of juice he ascertains the exact 
nature of the differences between juice extracted from ripe and unripe 
canes, from fresh and rotten canes, from healthy and diseased canes, 
&e., and, according to his “ chemical diagnosis ” of the juice he 
prescribes a larger or smaller dose of temper lime. 

Our object in this chapter is to show how the treatment of the juice 
in the factory may he improved by stixdying the subject in the 
laboratory by means of the following simple experiments. 

1. Collect some juice from the mill and pour it upon the filter 
paper in the arrangement shown in Pig. 13, Chapter lY. The juice 
will not filter because it contains au impurity called albumen which 
clogs the pores of the paper. This substance is found in the juices of 
all plants and closely resembles mrimal albumen of which white of an 
egg is an example. 

2. Whisk up the white of an egg and add a small quantity of same to 
some clear water in a bottle. On shaking the latter, a dilute solution of 
albumen will be obtained with which Experiment 1 should be repeated. 

3. Pour some albumen solution into a test tube and fix this in the 
test tube holder. * Pill the spirit lamp with strong alcohol and ari'ange 

*This is an arrangement for bolding the tube when it is heated, and consists of a 
wooden handle and two brass springs which can be drawn together by a sliding ring. 
The curved ends of the springs grip the upper part of the test tube. 
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tiie wick to give a small flame. Allow tiie latter to play npon tlie 
bottom of the tube and gently shake the latter occasionally. The 
heated solution rapidly turns milky because albumen is rendered 
insoluble by heat. In a hard-boiled egg the action of heat is still 
more striking. The milky appearance in the test tube disappears on 
boiling the liquid because the albumen separates into small solid 
particles which are suspended in pure water. The liquid which 
filtered very slowly, if at all, before heating, can now be filtered with 
the greatest ease; the whole of the albumen being left on the filter 
paper whilst pure water drips into the receiver. 

4. Heat a little raw juice in the same manner, and after it has 
boiled, withdraw the tube from the flame and examine the liquid in a 
good light. Flocculent particles of vegetable albumen will he seen 
descending towards the bottom of the tube, but no amount of boiling 
will render the juice clear. There are other impurities present which 
heat alone will not remove. 

5. Pour the heated juice upon a fresh filter paper. It filters 
through very slowly, and the filtered juice is anything but clear. 

6. Dip a slip of blue litmus paper into the raw and the boiled juice ; 
it is reddened in both cases. The red colour will he more intense if 
juice from sour canes is tested. Litmus is a vegetable blue which is 
turned red by acids; hence, in Experiment 4, we have failed to 
separate the acids which are always present in cane juice. 

A later experiment will prove that when a solution of sugar, con¬ 
taining an acid, is heated, a part or the whole of the sugar is converted 
into an unciystallizable form; in other words, that the .sucrose is 
destroyed and new substances produced therefrom. The addition of 
an alkali to the juice prevents this change, because alkalies combine 
with acids to form salts which are neither acid nor alkaline. Table 
salts can be produced"* by adding a sbong alkali—caustic soda to a 
strong acid—mui'atic acid. The properties of the two substances 
mixed enthely disappear, and a new substance is formed with properties 
difieiing entirely from the foimer. This is a case of chemical change 
as distinct fi'om blending or mere mixing. Alkalies restore the blue 
colour to litmus which has been reddened by an acid, and advantage 
is taken of this fact in testing for alkalies. Pted litmus papers ate, 
therefore, made by steeping paper in an acid solution of litmus ; these 
are tuimed blue by alkalies and axe of no use in testing for acids. On 
the other hand, blue litmus paper is tm*ned red by acids but is un¬ 
affected by alkalies. "What is sold as neutral litmus paper is neither 
blue nor red, but a faint violet colour; it therefore serves to detect 
either acids or alkalies, and is much more sensitive than the blue and 
red papers. 

7. Shake up a small quantity of milk of lime with some rain-water 
in a large bottle. The bulk of the lime remains insoluble but a small 
quantity dissolves in the water and this lime water can he decanted 


11 
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off clear after a few hours. Dip a red litmus paper into the clear 
lime water—it is turned blue. Apply the same test to some milk of 
lime—the blue colour is much stronger. A small quantity of milk of 
lime is sufficient to neutralize a very large quantity of juice ; but, on 
an esperiinental scale, we require to add very small quantities of lime, 
hence lime water is preferable in the following experiments. 

8. To a few ounces of raw juice add a small quantity of clear lime- 
water, mix thoroughly, and test with blue litmus paper. Eepeat 
these operations until the test paper shows no trace of acid, adding the 
lime-water cautiously as this point is approached. Now test the 
mixture with a red paper which will turn blue if too much (alkaline) 
lime-water has been added and in this case add a little more of the 
(acid) juice until the red papers show no alkalinity. Test the liquid 
finallj" with a neutral paper and add juice or lime-water until the 
mixture is exactly neutral. The acids in the juice are no'w rendered 
harmless, and a small portion is also precipitated. Add equal volumes 
of this neutral juice to foiu* clean test tubes, supporting the latter in 
the test tube stand. Note that the cold tempered juice does not clarify 
on standing. 

9. Heat one of the tubes until the juice boils, and allow to stand. 
Clarification is now effected, the impurities separating in the form of 
a sediment, leaving the juice bright and clear. On transfering the 
contents of the tube to a filter paper, filtration proceeds very rapidly. 

10. The three remaining tubes of neutral juice are now treated as 
follows :—The first is rendered faintly acid by adding a dozen drops 
of raw juice. The second is made faintly alkaline by adding a drop 
or two of lime-water. The third is left neutral. Wipe the outside 
of each tube perfectly clean and heat each, in turn, until the juice 
commences to boil, and leave the heated tubes in the stand for ten 
minutes. Although the proportion of lime to juice is different in each 
tube (as proved by the test papers) the juice will be equally clear in 
each case, although the colour of the juice may vary. To all appear 
a7iceSf clarification is complete in each tube. 

11. Decant off the clear juice from each of the above tubes into 
clean tubes, add two drops of lime water to each, and again heat to 
boiling. A second precipitate will be formed in the tube containing’ 
acid juice, a smaller precipitate in that containing neutral juice, 
and no precipitate in the alkaline juice. The conclusion to be 
drawn is that appearances are deceptive since only one out of the 
three samples had been properly tempered in the first place. ^ 

In conjunction with the influence of heat, lime produces a Heavy 
precipitate consisting of various impurities, some of which were 
originally dissolved in the juice, whilst others, which were merely in 
suspension, are carried down mechanically by the former. All these 
impurities can be completely separated from the juice by subsidence 
or by filtration. 
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Tliis visible effect is naturally the most striking, but our study of 
clarification not be complete until we bave learnt wbat rnvisibh 
effects are simultaneously produced wben raw juice is heated with 
and without the addition of lime. 

Solutions of sugar, even when pure, cannot he continuously heated 
without an invisible change taking place. This is termed invet'sion, 
and consists in the conversion of the sugar (sucrose) into another 
variety (invert sugar) which cannot be crystallized from its solutions. 
Hence, as regards sugar-making, inTersion is the destruction of the 
raw material of the factory. 

Whereas inversion is very gradual in the case of neutral solutions 
of sugar, it is promoted by the presence of acids, and our next experi¬ 
ment is a very instructive one. 

12. Prepare a 107 solution of loaf sugar by following the directions 
given in Chapter 4, and filter if necessary. Pill the observation tube 
witb the clear solution and read off the |)ercentage of sugar in the 
polariscope {see Chajjfer 7). The reading should, of course, be about 
10, but the exact figure is not important. Empty the observation 
tube into a 50 c.c. flask, and fill the latter to the lower mark with 
more of the solution. Now fill the flask to the upper mark with 
muriatic acid, and empty the flask into a larger one in which the acid 
and 3 nice can be mixed by shaking. Immense the body of the flask 
in boiling water or hot juice for ten minutes, and allow to cool. 
Heat another 50 c.c. of the solution in the same way, but without 
adding any acid. When quite cold, examine the two solutions in the 
fflass observation tube. The neutral solution will give the same 
reading in the polariscope as before heating, whereas the acid solu¬ 
tion will give a 'negative reading (Cc., to the left of the scale-zero 
instead of to the right). The 10^ of sucrose has wholly disappeared, 
having been transformed into invert sugar (glucose), which turns the 
polarized ray in a contrary direction to sucrose. 

Portunately, the acids normally present in the j uice are not nearly 
so active in this respect as muriatic acid, and being present in minnte 
quantities, the inversion of sucrose in raw juice takes place very 
gradually on boiling. By neutralizing this natural acidity, inversion 
is prevented. 

Pinally, we may enquire what happens when the juice is overlimed, 
and thus rendered distinctly alkaline, instead of acid. In the first 
place, the lime,dissolves in the juice, so that any excess of this agent 
merely contaminates the juice instead of purifying it. Secondly, an 
excess of lime attacks the glucose or invert sugar, combining with it 
to form organic lime salts, which are gummy, dark in colour, and 
cause trouble at a later stage. The colour of the alkaline juices in 
experiments 10 and 11 is due to this chemical action. Thirdly, on 
greatly increasing the proportion of lime beyond that required to 
temper the juice, the lime combines directly with the sucrose 
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to form sucLi’ate of lime, from wKich tlie sucrose cau only be 
recovered by special treatment. 

Having learnt something about the chemistry of clarification, we 
are now in a position to repeat in the factory some of the experiments 
made in the laboratory. The results to be aimed at depend not 
only on the quality of sugar to be made, but also on the modus 
operandi in each factory. Dealing with the manufacture of grey 
crystals or “ non-chemical” sugars, it will be necessary to assume, in 
what follows, that the juice is heated nearly to boiling-point by 
passing through one or more juice-heaters, and that the hot juice is 
then tempered in o]3en tanks, or clarifiers. This is the most general 
arrangement, but when others exist it will be necessary to modify 
some of the instructions which follow. 

Tempering for non^cUemical Sugar ,—The first step towards con¬ 
trolling this work is to regulate the strength of the lime-milk so that 
equal measures of same shall invariably produce equal efiects when 
added to equal volumes of juice. A cheap Beaume hydrometer 
should be employed here, and a density of 1 o^B. will be found most 
convenient. The mixing of the slaked lime with water to the required 
density should be personally supervised instead of being left to care¬ 
less workmen, as is now too often done. Even when the strength 
has been properly adjusted, the mixture must be fi-equently stiiTed 
up, otherwise the portions withdrawn for tempering the juice will be 
of very variable densitjv The only satisfactory way of doing this 
is to fix up a mechanical mixer, driven by belting ofi a suitable 
shaft; such an arrangement can generally be constructed on the 
spot at very small cost. 

The charge of lime-milk for each clarifier is measured into a 
bucket by filling a pint can a certain number of times, the number 
being varied according to the xrurity of the juice under treatment. 
The charge added to the first clarifier filled in the morning may 
be approximately guessed from what was found necessary on the 
previous day. The contents of the clarifier are then thoroughly 
mixed by stirring, and a sample removed and poured into a wide- 
mouth phial.* 

Testing .—A neutral litmus paper will show whether the juice is 
acid or alkaline. In the former case, a few additional pints of lime- 
milk may be added and mixed into the same tank, whilst the charge 
for the second tank is increased to the same extent. A sample from 
this second tank is then poured into a second phial and tested with the 
neutral limus paper. If the latter is still reddened, a further increase 
o! lime is added to this clarifier, and a new charge prepared for the 

* A number of quinine phials can be procured, from a druggist; each phial should be 
labelled and numbered to correspond with one clarifier. iPhey are to be placed on a 
small shelf fitted up in froht of a window near the clarifier tanks, so that the appearance 
of samples taken from the different clarifiers may be compared in a good light. 
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tail'd. These additional charges are continued so long as the tempered 
juice reddens the neutral or the blue test papers. 

If, on the other hand, the first or a subsequent sample colours neuti'al 
paper blue, the juice has been rendered alkaline by an excess of lime, 
'^vhich Trill be objectionable in proportion as the blue coloration is 
marked. A faint blue tint, visible only in a good light, is the point 
to be aimed at. 

But test papers are not very sure guides in this work since the action 
of the lime is not merely to render the juice neutral or faintly alkaline 
but to precipitate the impurities, thereby rendering the juice clear 
and bright. To this end we have collected a bottleful of juice from 
each clarifier, so that the effects of different doses of lime may be 
compared side by side. Information is thus gained as to the 
rapidity with which the precipitated impurities subside and the colour 
and transparency of the upper layer of clarified juice. 

In order to prove whether an additional amount of lime will have any 
purifying action on the faintly alkaline juice the plan adopted in experi¬ 
ment No. 11 may be followed; namely, adding a little cleaiTime-water 
to a small quantity of the clarified juice. If the mixture becomes 
turbid this proves that in tempering this juice sufficient lime was not 
added to remove all the impurities that can be precipitated by lime. 
This test is more sensitive if the dilute lime-water be replaced by a 
stronger solution of lime prepared as follows. Dissolve half a pound 
of white sugar in a quart of rain-water, transfer the solution to a 
'Winchester quart bottle, add some milk of lime, and shake thoroughly. 
The lime combines with the sugar (sucrose) to form sucrate of lime 
and this dissolves in the water. Sufficient milk of lime is added to 
render the whole milky after it has been shaken up several times. 
The excess of lime is then allowed to deposit as a sediment and the 
clear solution decanted off or filtered thi’ough a filter paper. A 
‘‘dropping bottle” filled with the filtered solution, should be kept on 
the shelf referred to above. 

The test is then made as follows. After having adjusted the charge 
of temper lime so that the juice is neutral or faintly alkaline to test 
paper, a few drops of the sucrate of lime solution are added to a small 
quantity of the clear juice contained in a test tube. This clear juice 
may be decanted off from the sample bottle after the impurities have 
settled to the bottom of same, or the test tube, fixed in the holder, 
may he plunged into the uppermost layer of clear juice in the 
clarifier. 

If, after adding the sucrate of lime and shaking the tube, the juice 
remains clear, the correct amount of milk of lime has been added, 
and this quantity may be adopted in tempering the clarifiers 
subsequently filled. 

If, on the other hand, the juice becomes milky under this test, the 
proportion of lime to he added to the next clarifier may be slightly 
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increased. The test is then repeated with a sample of this juice and 
so on, until the right proportion of temper lime is ascertained. 

Briefly stated, the correct tempering of the juice is ascertained by 
three independent tests. First, the juice should be faintly alkaline 
to litmus paper. Second, the clear tempered juice should give little 
or no precipitate when mixed with a solution of sucrate of lime. And 
third, the insoluble impuiities should be flocculent and settle readily? 
leaving the juice perfectly clear and not too dark in colour. 

Tempering far ivTdte and yeUow sugars .—In this case the main 
object in view is to produce a colourless juice by carefully avoiding an 
excess of lime. The chemical treatment which the juice undergoes is 
veiy much more complicated than in the case we have just considered, 
and as this treatment differs somewhat in every factory, no general 
method of control is practicable. 

fTo he continued.) 


ON THE ESTIMATION OF SITOAB, BEXTBOSE AND 
LEAHJLOSE IN CANE SHG-AB PBODUCTS. 

By Noel Deeee. 

The calculation of the proportion of dextrose and levulose in cane 
sugar products does not form a usual part of the routine, the reducing 
bodies present being returned as glucose)^ The calculation may at 
times be of interest and in allied analyses, such as those of honey* 
‘‘golden syrup,” or the identification of origin of a molasses, is of 
considerable importance. 

Provided the specific rotations of sugar, dexti’ose and le^nilose are 
known and that the sum total of the reducing sugars is also determined, 
the problem is capable of easy resolution. The solution was, I believe, 
first given by Wiechmann* in the form— 

a s “h 'X d -h y 1 p 
X'^y—h 

«, X and y being the amounts of sugar, dextrose aud levulose, and 
s, d and I being their specific rotations, p the polariscope indication of 
the mixed sugars and b the sum total of the reducing sugars. In this 
scheme the sugar is determined as glucose after inversion. 

The problem may also be solved from either of the following 
equations:— ; 

1 , a s~{-xd-^y l=:p 
x + y^ h 

s being the sugar found by Clerget’s process and the other symbols 
being as above. [ 

* School of Mines Quarterly, Vol.^ XIII., Xo. 3. 
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2. i s X cly l=Lq 
X + y^h 

i being the specific rotation of invert sugar and q the polarization of 
the mixed sugars after inversion. 

These schemes should give the same results provided that the 
specific rotations of the three sugars are known. 

With regard to those of dextrose and sugar there is no doubt, and 
in what follows I have taken these as 66*5 for sugar (Kasini and 
Yellavecchia*) and as 52*6 for dextrose (Tollensf), so that in putting 
the rotation of sugar equal to unity, that of dextrose is *793. 

The latest data regarding the rotation of levulose are those due to 
Ilonig & Jesser J. Their results are expressed by the formulae— 

[a]p = —8S-13—'2083?) 

and [«] * = 103-92 + -67 U for p = Q 

= —107-6o + -69-2«for iJ = 23-5 

p being the percentage of levulose in the solution and t the temperature 
of observation. 

A solution of cane sugar 13*024 grams in 100 c.c.' will on inversion 
give a solution containing 6*854 grams of dextrose and of levulose 
per 100 C.C., which will correspond to a solution in water of percentage 
strength = 6*7. 

By extra-polation from the above formulae is calculated the 
formula— 

[«]*= —103-22 + -66S<, for p = 6-7 

From this formula 1 have calculated the rotation in sugar degrees 
of a solution of levulose of percentage strength p=:6'7 for the 
temperatures 20° 0.-30° C.; and combining the results with that of 
dexti’ose (20*8 sugar degrees for the same concentration) have 
obtained the rotation of the invert sugar resulting from the inversion 
of 13*024 grams sugar per 100 c.c. 

From the Clerget formula in the form— 

142-66 —I 

I have calculated also the rotation of invert sugar and of levulose on 
the lines indicated above and for the same concentration. 

The results are combined in the table below 


Optical Rotation of Organic Sttbstanees^ Landholfc, p. oftO ; t p, 582. 
X Optical Rotation of Organic Substance^ Land holt, p. 589. 
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Temperature. 

Honig & Jesser. 

Levulose, Invert sugar. 

Clerget formula. 
Levulose. Invert sugar. 

20 

. . — 35*5 

.. —14*7 .. 

— 37*1 

.. —16*3 

21.. 

... —35*2 

.. —14*4 

— 36*9 

.. —16-1 

22 

.. —35*0 

.. —14*2 .. 

— 36*6 

—15*8 

23.. 

... —34*7 

.. —13*9 .. 

— 36*4 

.. —15*6 

24 .. 

.. —34*5 

.. —13‘7 .. 

— 36*1 

— lo*3 

25. . 

... —34*2 

.. —13*4 .. 

— 35*9 

.. —15*1 

26 .. 

.. —34*0 

.. -13*2 .. 

— 35*6 

.. —14*8 

27. . . 

— 33*7 

.. —12*9 .. 

— 35*4 

.. —14*6 

28 .. 

.. — 33*0 

.. —12*7 .. 

— 35*1 

.. — 14*3 

29.. . 

1 

CO 

OO 

.. —12*4 .. 

— 34*9 

.. —14*1 

30 .. 

.. ■~-32*9 

.. —12*1 .. 

— 34*6 

—13*8 


A very considerable difference in the rotations is found, and tbiis 
difference is due to tbe increase in tbe rotation of levulose in hydro- 
chloric acid solution. 

This variation in the rotation of levulose following on the nature of 
the solvent will affect the validity of the Clerget process in the 
presence of levulose, for allowing that the Clerget process is exact for 
solutions of sugar and dextrose, in the presence of levulose the direct 
reading is taken in aqueous solution or in the presence of basic lead 
acetate, and the reading after inversion in acid solution when the 
rotation of the levulose initially present is increased ; this will have 
the effect of tending to make the Olei’get process show too high a per¬ 
centage of sugar when applied to cane molasses. 

To demonstrate this error I prepared three solutions of sugar, 
dextrose and levulose. 

Twenty c.c, of each were diluted to 100 c.c. and the readings 
observed. Twenty c.c. of each solution were then mixed, made up 
to 100 c.c. and the mixed solution analyzed following Olerget's process. 


The results observed were as under:— 

Polarization of the sugar solution. ,. 27*7 

,, ,, dextrose ,, .. . 8*0 

,, ,, levulose ,, . 7*0 

,, ,, mixed solutions. 27*8 

Inverted polarization of the mixed solutions .. .. —8*0 

Clerget ,, ,, ,, ...... 27*9 

Polarization of the mixed solutions in the presence of 
*5 c.c. basic lead acetate .. .. .28*0 


The subject of the validity of Clerget’s process as applied to cane 
molasses has recently been the subject of some controversy. Several 
papers on the subject have appeared during the past two years in the 
Bulletin (TAssociation des Ohimistes, 

Bemy proposed that the reading after inversion should be taken in 
aqueous solution, and modified the Clerget formula to that end, a 
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process objected to by Pellet, •who, in his most recent publication, 
states that any such process is useless as the rotation of levulose is 
materially modified by the conditions under which it is treated, and 
that acidification of the solution before inversion is also useless, since 
the rotation of the levulose after prolonged heating is not modified by 
the addition of acids. This last efiect is one which I have not been 
able to find; a solution of levulose was divided into two portions; 
one was allowed to stand till the constant end rotation obtained, the 
other was kept at a temperature of 85^ C. for eight hours and, after 
cooling, made up to its original volume. The rotations observed were 
in both cases the same. Lindet in a recent publication prefers to use 
a scheme identical with that of Wiechmann, determining the sugar as 
glucose after inversion, and combining the polarization before inver¬ 
sion with this result to calculate the amounts of sugar, dextrose, and 
levulose. 

In general the refuse molasses -vvith which I have had to deal are 
of the following composition:—sugar 30^', dextrose 12f/, levulose ; 
the separation of the reducing bodies into dextrose and levulose was 
made under the equations given above, and following on what is 
taken as the rotation of levulose, a typical calculation would make the 
levulose vary from, say, to 8*5^^'. 

Working with a half normal solution the direct reading in a 20 cm. 
tube is of the order 15 degrees, and the inverted reading from 6 to 7 
degrees. Now in the inverted reading the levulose initially present has 
a rotation higher than in the direct reading, and assuming that the 
rotation increases in the proportion calculated from the ratio of the 
rotation as found by Honig and Jesser and from the Clerget formula, 
for the instance in question, the inverted reading will he *2 degree 
too high; that is to say, the Clerget process will give results about 
12 too high. 

In general I have found with the molasses with which I have had to 
deal, that the direct reading nncorrected either for volume of lead 
precipitate or for e:fiect of the lead acetate on the levulose initially 
present, gives results very close to those obtained by the Clerget 
process when all the sources of error are eliminated. A molasses on 
analysis gave the following results in half normal solution :— 

a. Direct reading, 5 c c. lead acetate sp. gr. 1*267 


per 13 on 4 grams of molasses.17*0 

h. Direct reading after acidification. 16*3 

c. Inverted reading. 6*2 

d. Clerget reading combining 5 and c . 17*5 

e. Volume of the lead precipitate .. 3*3 c.c. 


Allowing that the inverted reading is *2 degree too high and 
correcting for the volume of the lead precipitate, the actual percentage 
of sugar is found to be 33*5 
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Tliere remains another method of aiialysiis, which has not, I believe, 
received the attention it de'^erves. and that is the method of inversion 
with inverta^e, <»r with yea-^t, due O’Sullivan and Thomjjson."^ In 
this method the material under aiialysh is kept at a temperature of 
55^ C.—60" C. for four houiN in the presence of ordinary beer yeast. 
^Vhen u«in^ this proce&s the ordinary Clerget formula must be 
modified, a^ now the readinj^ after inversion is taken in aqueous and 
not in hydrochloric solution. In fc-ome experiments using the bottom 
yeast locally occurring in the distilleries in Demerara, I found the 
following results;— 

Initial polarization of the sugar solution .. 47’7 .. 47*0 

Polarization after inver&ion (acid). 16'5 .. 13*3 

,, 5, ,, (yeubt) .. .. 13*;2 .. 13-0 

The calculation of the amount of levulose and dextrose is further 
oumplicated by tbe X'rebence of bodies other than these which act on 
Pehling's solutions. Mannose has been identified in small quantity 
by Pe Bruyn and Tan Ekesteyii*^. and a molasses w^ash after fer¬ 
mentation still contains bodies which react with Pehling’s solution ; 
in this colony, in fermented wash I have found reducing bodies from 
small traces to as much as 0*8 gram per 100 c.c. corresponding from 
a trace to as much as 3*0 on the molasses. 

Pellet and Meiinier| in a study of Egj’ptian molasbes found *20 ^ 
mannose and 2*40 ‘‘ glutose.*’ This hibt term is unfamiliar and I 

take it is synonymous with the term ‘‘ gallisin.” I believe that there 
exists doubt if this body is one initially present or if it is formed by the 
action of yea^t on the fermentable sugars ju'esent. In this Colony I 
have noticed that a high j^ercentage of galhbin” or “ glutose” in 
fermented wash is usually aceeom]3anied hy an inferior fermen¬ 
tation. 

So far as regards the determination of levulose, a sjiecial method has 
recently been indicated by Pin off,§ in which the levulose is estimated 
colorimetricaliy hy heating wfith a solution of ammonium molybdate 
in acetic acid. Details of this method have not yet been published. 


There are about 70,000 men employed on the sugar industry in 
Porto Eico. 


* Journal of the Ckem. iSoc., IS91, p. 46, 

■t Java Arc/aef, 1696, p. ^24. 
t Berlin Congress, 19U3, fnt. Sugar Journal, No. 65. 
^Beric/ite cCer JJeut. Chem,. Gesel,^ 19U5, p. 3^30^. 
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THE PAST YEAE lY DEMERAEA. 

The exports of sugar for the period January 1st to December 31st 
amounted to 112A96 tons, compared with 108,136 tons for the 
previous year. Of this amount Canada took over 64,000 tons, 
compared with nearly 48,000 tons in 1904 ; the exports to the Hnited 
States fell from 42,000 tons in 1904 to 28,600 tons in 1905. There 
was but little change in the export to the United Kingdom. A 
considerable quantity of sugar was shipped to Vancouver, and this 
place seems to be in the \Ya.j of becoming a refining centre of some 
importance, as shipments are now being made there from Mauritius. 
The exports of rum show but little change, rising from 2,186,004 
gallons in 1904 to 2,213,134 in 1905, but the export of niolascuit has 
risen from 7,614 tons to 11,066, This increase in the export of 
molasses products is due to the inferior quality of the cane duiing the 
liast year. 

The local price of refining crystals, which stood at a maximum of 
'83’60 per 100 lbs. early in the year, fell to a minimum of $1*16 in 
November, but recovered to 81*90 at the end of the jmar. 

The season was not favourable for a heavy crop. The first quarter 
of the year was dry, followed by ample rains in the second qiiarter, 
to be again succeeded by a drought in the thhd period ; heavy rains 
set in during the middle of December, making the prospects for 
the coming crop favourable. 

During the middle of tbe last year bigb estimates were formed of 
the end of the year crop, which, however, failed to come up to 
expectation, due to the very inferior quality of the juice. Eungus 
was prevalent generally over the colony, the Essequebo estates 
suffering most severely, and it is generally stated that the canes 
which suffered most were those dressed with the heaviest applications 
of sulphate of ammonia. 

At , the beginning of 1905, 45 factories were in operation, but 
during the past year three bave ceased working; only one, however, 

' is totally abandoned, the remaining two properties being amalgamated 
with others. 

The acreage now under the cultivation of seedling varieties is 
estimated as about 18,000 acres, equal to about 25^ of tbe whole cane 
acreage; and it is certain that those estates, winch have extended 
their seedling cultivation, have this year the largest return. The 
seedling canes do not possess the same milling properties as the 
Bourbon nor does their megass afford such good fuel, but whether 
this is due to decreased fibre content or to some inherent property of 
tbe seedling varieties, there are no data to show. The seedlings most 
in favour are D. 628, D. 145, and D. 109; the Barbados seedlings 
B. 147, B. 109, and B. 208 not being so highly considered. There has 
been no extension of the cultivation of the White Transparent. A 
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further plant for the mechanical discharge of canes has been imported^ 
so that now there are three factories using this method, and a very 
complete plant for the crystallization in motion process has been 
installed on one estate, but the results obtained have not been 
made public. 

Although there is every reason to suppose that each indmdual 
factory is worked with great care, yet the collaboration and 
comparison of results, so characteristic of the industry in Java and 
Hawaii, remain to be initiated here, and there can be no doubt that 
such a scheme would be of great benefit to the sugar industry of 
this colony. 

THE CONSTITUTION OE JAYA CANE SUOAE MOLASSES. 
By H. C. Pbi^s^sey G-eeeligs. 

Director of the West Java Sugar Experiment Station at Pebalongan (Java), 
(Ooutltmt^d ft'om page 95.J 


GrUMMY MaTTEE. 

The lo^y percentage of gummy matter in the carhonatation molasses, 
is very characteristic of the thorough chemical and mechanical clarifi¬ 
cation, occasioned by the large quantity of lime used in that process. 
In every instance the percentage of gums in those molasses is infeidor 
to the lowest figure for that element in one of the defecating factories, 
which reduces the stickiness of the juices in carhonatation factories to 
a large degree. This is clearly shown in practical working by the fact 
that even syiaip of carbonated juice is easily* filtered, which is impos¬ 
sible in the case of syrup of defecated juice. 

Some parts of the land which last time yielded molasses having a 
high figure for gums, do so again this time, Majong and Petjangaan, 
which headed the list last time, are again foremost with 4*41)^ and 
3*97^ respectively. 

The figures are not so high this year as they were five years ago, 
though this may he a consequence of meteorological circumstances and 
mil he a subject of further researches. 

Previous investigations* proved that gum has the property of making 
molasses viscous and of hampering the proper separation of the 
molasses from the sugar crystals. If therefore two molasses of the 
same constitution only differ in their content of gum, the sample 
containing most of that element will offer more trouble in curing tbmi 
the other one. 

Its influence is however not very much felt, for the tables do not 
show that the molasses with the highest percentage of gum are at the 
same time those with the highest quotient. 


* Archief voor de Java Suikerinclustrie, a. 
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Organic Xox-Sggar. 

The balance over the figure for diy substance and the sum of sac¬ 
charose, glucose and ash is entered in the tables under the heading 
‘ ‘ Organic hTon-Sugan,” In this figure the amount of gum is included, 
and the remainder should be divided among organic acids, nitrogenous 
bodies, caramel and other products of decomposition of saccharose or 
glucose. 

The figure for the organic non-sugar is rather considerable in most 
cases, and the study of the organic acids in cane sugar molasses is not 
much more advanced than in 1892. The carbonic acid in the ash is, 
to a certain degree, a measure for the amount of organic acids, but 
this does not yield an absolute value so long as ve do not know which 
these acids are and what eq^uivalent weight they possess. In a former 
paper"^ I assumed the figni'e of 65 for the equivalent weight, and as 
they have the equivalent of 22 in carbonic acid after incineration, we 
may roughly estimate the percentage of organic acids, combined with 
the bases in the molasses as 3 times the weight of the carbonic acid 
ill the ash. The figure for the carbonic acid is aheady once accounted 
for in the ash, so the figm*e for caramel, nitrogenous bodies and 
products of decomposition may be found by subtracting again twice 
the amount of carbonic acid in the ash from the figure for the organic 
non-sugar, minus the gum. "We see that even then in many instances 
a rather large balance is left, though we must not forget that all 
en'ors and discrepancies of the whole analysis are also included in the 
figure, the accm-acy of which is therefore not entirely above suspicion. 

The molasses that served for this examination did not foam as 
a rule; only a single sample frothed a little after arrival, but the 
majority kept quiescent in the bottles, and remain so even now, thus 
showing a great difierence to the molasses of 15 years ago, when all 
of them, without exception, frothed over violently as soon as the cork 
was extracted. 

The question of the real cause of the frothy fermentation of after¬ 
products is not yet definitely settled, but it is most probably due to 
gradual decomposition and breaking-up of products of superheating 
of saccharose and especially of glucose. The sticky masse-cuite, 
principally that of after-products, adheres to the hot coils in the 
vacuum pan, which chars part of the glucose, and thus incites the 
decomposition, which goes on slowly in the cold and violently when 
the mass becomes heated. Since the time reduction in the boiling of 
seconds and thirds, and the improvements in the vacuum pans, which 
now boil under a much better vacuum and at a lower temperatui’e 
than formerly, the frothy fermentation, which in bygone years was a 
common occurrence, has now become a rarity. 

Very often managers and chemists of sugar factories presume the 
existence of some dextro-rotatory body other than saccharose in the 
* iiugar Cane, 4.u2. 
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juices, and send me samples of tlieir syrup or molasses in order to 
verify it. Tliis vans always tlie case when less sugar was turned out 
than was expected, and then a foreign body, which polarizes like 
sucrose and yet is not sucrose at all, was supposed to have been 
present in the juice in order to account for the shortage. In all those 
cases I have always been unable to trace such a body, and neither is. 
it to be found in the molasses analyzed here, inasmuch as it results 
from the negative rotation of the complex matter accompanying the 
sucrose in the molasses. 

If, therefore, such a combination has really been p)resent in the 
juice, then it is no more to be found in the molasses, and in that case 
the difference in quotient from juice to molasses must be exceedingly 
high. 

When a deficit in sugar turned out leads to the supposition that a 
part of the polarization in the raw juice was not occasioned by 
sucrose, but by some other strongly dextrogyrous, non-saccharine 
matter, it is advisable to see whether the fall in quotient between that 
juice and the exhausted molasses is, perhaps, uncommonly large, and 
if this, as it will generally be, is not the case, we had better leave 
the idea of some such mysterious element alone, and try to account 
for the deficit in another way. 

Sacgeakose Dissol^ted IX THE Molasses ox 100 Parts 
OE Water. 

We can easily calculate from the figures of real saccharose and real 
dry substance how much sucrose is dissolved in the molasses on 100 
parts of water. The meaning of that figure will be evudent to our 
readers. Already I have several times pointed out that in cane sugar 
molasses the quantity of sucrose dissolved in the water w'hich they 
contain is less than corresponds with the solubility of pure sucrose 
in pure water of that temperature. I ascribed this to the formation 
of hydrated combinations of salts, especially those of organic acids 
with saccharose, glucose, and caramel. These hydrated combinations 
withdraw free water from the solution, and, therefore, the remaining 
quantity of free water cannot dissolve so much sucrose as 
con‘esponds -with the solubility of that matter in the total water 
content both free and combined. This supposition is not only fully 
confirmed by the newer investigations, hut also extended and 
completed in a felicitious manner. 

When perusing the tables for the quantity of sucrose dissolved in 
100 parts of water in the different samples of molasses, the great 
diversity of the figures struck me. Together with percentages of 300 
and more, I encountered others of 150, or only half so great, and 
what was very strange, the quotients of these diverging samples were 
about the same, so that the high solubility did not coincide with a 
high quotient, nor a low solubility with a low one. It might he that 
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tiie molasses, having a low solubility figure, had originally possessed 
a high one, but had attracted moisture after being boiled, and thus 
did not represent an original mother-lye, but a diluted liquid, having 
of course the same quotient as before ; which explains a lower figure 
for sucrose on 100 water at a same low quotient of purity. 

If that was so, the low solubility was not due to the reason 
mentioned above, but only to the fact that the molasses had been 
subsequently diluted with wurter. At the first glance this looks rather 
probable, when one compares the figure for that solubility of the 
molasses of the two lists. The lowest solubilities are to be found in 
the list of molasses from after-product masse-ciiites which stood in 
the crystallizing tanks for weeks at a stretch, and had every oppor¬ 
tunity of attracting moisture from the atmosphere. The highest 
figures, on the conti'ary, were recorded in the list of molasses, centri- 
fugalled from the masse-cuites a short time after their striking from 
the pan, so that no dilution by moisture from the air was possible. 

On the other hand, as we mentioned on the first page of this 
treatise, it is feasible to concentrate the masse-cuites destined for the 
process of making first sugar and molasses in one operation much 
more than those of after-products, which crystallize out from a 
string-proof boiled masse-cuite. 

The possibility is therefore not excluded that by prolonged evapo¬ 
ration the hypothetical hydrated combination has lost a part of its 
constitution water, so that it is not strange that such a combination 
should contain more sucrose on 100 parts of the water left, than 
formerly when it still possessed its full and normal water content. 

The phenomenon of the great difference in sucrose dissolved in the 
water of the various molasses, while at the same time their quotients 
did not vary much, can he ascribed to two diametiicaily opposite 
reasons. 

The true molasses with its pmoijer percentage of water and sucrose 
may have become diluted by water, and in that case the percentage of 
sucrose in the water is lower than required by the constitution of the 
hydrated combination, or the molasses is evaporated too far and 
deprived by the high temperature and vacuum in the pan of a part of 
its constitution water, and then the percentage is too high. The only 
criterion which can guide us in this question is the knowledge 
whether these molasses with the low percentage are really saturated 
or not. Now, if they were really diluted, they would be able to 
dissolve more sugar, and could not deposit small sugar crystals when 
kept at rest. 

Among the molasses analyzed for these researches I picked out 
those which, after six months’ sojourn in my laboratory, had 
deposited sugar in crystals, and, as the bottles were stoppered and 
thus no water had evaporated, could be considered as saturated. The 
amount of crystals was not considerable, and was not of a kind that 
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tbe constitution of the molasses could have been perceptibly altered if 
we had removed them before analysis. The quantity, however, is of 
no moment here, but only the fact that those molasses have indeed 
deposited crystal, and thus, of course, must have been saturated 
during analysis. 

The other molasses, not containing grain, could either be just 
saturated or diluted, and because they could not be further investi¬ 
gated, those samples were excluded from the following discussion, and 
only such samples taken into consideration as, by their containing 
sugar in crystals, were proved to be saturated, and perhaps even a 
little over. 

They are put together in the following table with their figures for 
degrees Erix, dry substance, and sucrose on 100 parts of water ;— 


List No. I. 


Kumber 

of the Zjrarae of the 

factory. Factory. 

Brix. 

Dry 

substance. 

Apparent 

quotient. 

Real 

quotient. 

Saccharose 
in. lOO parts 
of water. 

4 

Soerawinangon. 

86-78 


82-18 . 

33-19 . 

37-24 

.. 172 

6 

Bogoh kidoel .. 

86-42 


80-98 . 

39-53 . 

42-11 

.. 179 

7 

Kawarassan.... 

S7‘39 


82-48 . 

37*53 . 

44-28 

.. 209 

8 

Kemantran 1904 

85-64 


77-64 . 

35-56 . 

. 48-50 

.. 168 

10 

Maron. 

91-92 


85-41 . 

33-83 . 

41-92 

.. 244 

13 

Poerwoasri 

86-42 


81-15 . 

37-26 . 

. 46-58 

.. 205 

15 

Seloredjo .... 

88-48 


82*96 . 

33-69 . 

. 43-51 

.. 208 

16 

Sragi. 

87-26 


82*85 . 

26-13 . 

. 36-16 

., 175 

17 

Sroenie. 

89-37 


83-94 . 

43*86 . 

. 50-56 

.. 265 

IS 

Tirto. 

85*36 


80-92 . 

31-51 . 

. 38-94 

.. 190 

20 

Trangkil .... 

90-60 


85-10 . 

32-34 . 

. 42-65 

.. 244 

21 

Winongan 

87-38 


83-61 . 

29-75 . 

. 38-64 

.. 197 

27 

Adiwerna .... 

81-94 

LiIST 

No. II. 

76-72 . 

36-86 . 

. 43-80 

.. 145 

33 

DJati. 

89-IS 


84-50 . 

39-58 . 

. 48-02 

.. 264 

35 

Doekoewringin.. 

85-04 


7S-40 . 

29-29 . 

. 35*59 

.. ISO 

38 

Kabat 

85-65 


77-64 . 

30-59 . 

. 42-38 

.. 168 

41 

Ketegan ..,, 

82-76 


78-10 . 

32-14 . 

. 39-27 

.. 140 

50 

Nieuw Tersana. 

91-16 


85-30 . 

34-48 . 

. 43-61 

.. 253 

52 

Olean. 

87-30 


78-83 . 

29-10 . 

. 40-95 

.. 152 

55 

Pakkies .. 

83-50 


78-40 . 

29-29 . 

. 35-59 

.. 133 

60 

Poerwokerto ,. 

84-40 


80-06 . 

34-60 . 

. 40-12 

.. 161 

63 

Sehoroh . ..,, 

85-30 


78-84 . 

32-12 . 

. 41-62 

.. 155 

65 

Soekodliono 

88-74 


84-10 . 

36-73 . 

. 42-12 

.. 223 

68 

Tandjongsari .. 

86-83 


81-50 . 

29-02 . 

. 38-43 

.. 170 

69 

Tangarang .... 

83*10 


77-44 . 

34-66 . 

. 46-22 

.. 160 

70 

TJepiring.. .. 

84-92 


79-96 . 

30-62 . 

, 42-52 

.. 170 

71 

Tjiledoek .... 

84-10 


77-45 . 

35-91 . 

. 47-17 

,.162 

72 

Tjoekir .. 

85-46 


79-33 . 

29-84 . 

, 37-37 

.. 144 

75 

Watoetoelis.... 

84-68 


79-50 . 

35-34 .. 

. 45*38 

.. 176 
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'Notwitlistanding that the molasses were saturated, we notice 
percentages of 150 on 100 water as well as of over 250, which proves 
that the low solubility represents a more normal position than the 
samples where so much sucrose is dissolved in the water. It is 
evident that, as was stated earlier, the common constitution of the 
hydrated salt-sugar combination is such that the proportion of water 
to sucrose is as from 100 : 130 to 100 : 160. When it is inferior, the 
molasses is probably diluted, while if it is higher than these figures, 
the presumption is justified that the combination has lost some of its 
constitution water during the boiling process. It is superfluous to 
mention here that of course the cjiioted figures of 130 and 160 are not 
invariable and that these limits might be exceeded in either direction, 
as they are only appi'oximate. The different relations of the sucrose 
and glucose with the salts and the water may vary the share of each 
of the constituents in such a measure that no fixed values can be put 
down for every one of them. At any rate a molasses, having a glucose 
content of 21*7I and a figure for the solubility of 339, must be 
eonsidered as evaporated far over the point of a normal water content 
of the combination. This is after all confirmed by the appearance of 
the molasses in question ; it was stiffened into a solid, sticky block. 

The particular examination not only confirmed my former 
hypothesis, but gave it an extension, which it missed before. My 
opinion was as yet, that, apart from the amount of water present in 
the already mentioned hydrated combination, another quantity of 
water existed in the molasses, which was not combined, and therefore 
■could dissolve a portion of free (not combined) sucrose to the full 
extent of the real solubility of sucrose in water. That portion of the 
sucrose could not be gained, for the sole reason that in order to keep 
the sucrose-salt combination in solution, and to allow its being cured 
off from the crystals, it would always be necessaiy to retain a little 
free water in the molasses, which, as it dissolves sucrose, prevents a 
portion of the free sucrose from becoming turned out in the product. 

ISTow this last investigation showed me that we can safely go on 
evaporating all the free water, and bringing all the nncombined 
sucrose to crystallization before the hydrated sucrose-glucose-salt 
combination becomes so sticky and viscous that it can no longer be 
removed from the crystals by mechanical means, such as centri- 
fugaliing or draining off. On the other hand, the instances of the 
molasses having a very high figure for Brix, together with a high 
solubility of sucrose in the water of the molasses, j)rove that relatively 
much water may be evaporated from the combination before it gets 
too stiff to be separated. 

It is therefore possible to separate really exhausted molasses, which 
will on no account part with more sugar, fi’om the crystals, and the 
analyses show that this is done in practical working, and even that in 
many factories the evaporation is conducted so far that this exhausted 


12 
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molasses has lost part of its hydration water, and thus has needlessly 
become too thick and too viscous. 

Besearches on the viscosity of cane sugar molasses* have taught me 
that at a similar temperature those molasses are most viscous which 
possess the largest specific gravity, and that therefore a molasses is 
the more viscous the more it is concentrated. The present ex¬ 
amination i^roved that in many samples the exhausted molasses, 
surrounding the sugar crystals in the masse-cnite, has been evaporated 
too far, by which operation it has become stickier and more difficult 
to be centrifugalled than was required. By an otherwise laudable 
endeavour to gain as much sugar as possible from the masse-cuite by 
concentrating it heavily, this excessive concentration has made the 
centrifugalling more laborious, without the least advantage as regards 
the yield, and thus has caused trouble instead of gain. 

We see, that in many cases, the masse-cuite becomes evaporated too 
far, and this explains why the highly concentrated molasses of 90 and 
more degrees Brix are more viscous indeed, but not lower in purity 
than those having 85 degrees Brix, or even less. This explains, too, 
why it is possible to dilute a highly concentrated masse-cuite with a 
relatively large quantity of water or diluted molasses in the cooling 
tanks, when it has, on preliminary examination, been found too sticky 
to become properly centrifugalled, while the quotient of the molasses 
after dilution is not higher than previous to that operation. 

The determination of the exact water amount, which combines the 
best desacchai'ification with the largest liquidity of the molasses, is 
still a point for study at the Experiment Station, and will be settled 
within a short time. 

PnOPOETIOlS' BETWEEN GeECOSE AND ASH. 

The principal difference between beet and cane sugar molasses 
consists therein that in the former the solubility of the sucrose in the 
water of the molasses is higher than corresponds with the solubility of 
pui’e sucrose in pure water, whereas in the case of the latter it is 
lower. We have learnt to consider the glucose as the matter which, 
by occupying the place of a part of the sucrose in its combination 
with organic salts, makes that part of the sucrose free, and thus 
diminishes the total amount of dissolved combined sucrose. 

We saw further, that within the limits occurring in practical 
working, a high quotient between glucose and ash coincides with a 
low solubility in the just saturated molasses, while on the other hand 
a low quotient will raise that value. This is, of course, only true for 
the combinations having their own full water content, and not for 
molasses, which are evaporated too far or diluted with water. It is 
therefore no wonder if the figures obtained in these analyses, in 
which many molasses were diluted, and still more of them evaporated 
in excess, offer no regula rity when we would range them after the 

’^Arehief wor cie Java Suikerindustrie, 1903, 3, 



163 


quotient between glucose and asb, and after tbe figure for sucrose 
dissolved in 100 water. 

It will, however, be understood that a juice containing much asb 
and only a few per cent, glucose will yield a molasses which is already 
exhausted at a much higher quotient of purity than a juice where a 
large percentage of glucose is accompanied by only little ash or salts. 
I often receive molasses sent to me for examination, which cannot be 
desaccharified to a h^wer quotient than 40, a figure which does not 
satisfj’ the manufacturer, who wants a quotient of 30. One day I 
analyzed a very tough after-product masse-cuite, having a quotient 
of 50-2 (apparent). Though it looked as if it contained much gum, 
this was not so, as its percentage did not exceed I'O ^ and therefore 
could not explain the toughness. The other figures were :— 


Saccharose .. 46*4 1 GlucoseAsh - 1*41 

Glucose. 15*4 i Potash . 3*70 

Ash. 10*10 i 


The quotient between glucose and ash was very unfavourable and 
the amount of potash was too high, while the carbonic acid in the 
ash amounted to as much as 2*38 In this molasses, much of the 
saccharose has entered into the well-ktiown combination and the 
molasses has more resemblance to a beet sugar molasses, in which we 
know the quotient does not fall below 60. 

The high ash content, together with the low amount of glucose, 
produced a had crystallization and a high purity of the molasses, and 
therefore it is clear that such boilings, when they are treated just 
like the usual ones, cause trouble in the separation of the molasses 
from the crystals. 

This time tbe molasses originated from juice of canes planted ou salt 
land and thus au exceptional case, hut we may perceive in the tables 
instances where the molasses of a whole period show an unfavourable 
proportion between glucose and ash and in consequence thereof an 
elevated purity of the molasses:— 

True quotient of 

No. Name. Proportion, purity. 

5. Asembagoes . 1*67 .. 46*17 

40. Hai'ang Soewoeng . 1*45 .. 44*54 

64. Sindang laoet .1*66 .. 41*78 

Under similar circumstances it will prove impossible to work out 
the molasses to the final quotient of 30, since ali'eady before that 
figure is attained the limit has been reached, and further evaporation 
only makes the molasses more tough and difficult to handle, but does 
not bring along a further crystallization of sugar. For this reason 
we know many estates where the final quotient of 30 is never 
obtained, while on other estates it often sinks a little lower, I also- 
noticed the fact that ou a similar estate the output of sugar calculated 
after the quotient of molasses of 30 was really obtained so long as the 
Black Java cane was crushed, but remained short as soon as the 
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fields of that cane were liarvested and tlie IMimtok cane, liaving tlie 
same quotient of the juice, came to the mill. 

I have no doubt that the extended analyses of the inorganic 
constituents of cane juice from the different estates grown under 
different climatological circumstances, and on different soils, will 
elucidate also this as yet incomprehensible question. 

CONCLTTSIOX. 

The constitution of the molasses does not dej)end on the method of 
working up the masse-cuite. It makes no difference whether the 
molasses are derived from after-product masse-cuites boiled string 
proof and cooled during some weeks in the crystallizing* tanks, or from 
first sugar masse-cuites ceutrifugalled directly. 

In many cases the masse-cuites yielding exhausted molasses have 
been evaporated too far, and the quality of these would not suffer if 
less highly concentrated boilings were sti’uck; this would facilitate 
the mechanical separation of the molasses. 

The long weary boiling and cooling of seconds and thirds does 
not cause loss of sugar by inversion ; the occasional verj" considerable 
losses observed under this method are exclusively due to mechanical 
losses, the opportunity for which is, at any rate, very great indeed. 

The constitution of the molasses is chiefly governed by the 
constitution of the syi*up, and this again is dependent on the consti¬ 
tution of the raw cane juice and on the method of clarification. 

The percentage of inorganic elements in the raw juice, together 
with its glucose content, is one of the chief factors for the limit 
below which the molasses cannot be further desaccharified; in so far 
that a high quotient between glucose and ash coincides with a low 
quotient of purity, and vice versa. 

The amount of inorganic constituents, principally potash salts, in 
the juice is a consequence of the conditions of the soil, the climate, 
and the labour, and is to a certain extent constant for the cane from 
any given area. 

Generally, a low quotient of purity of the juice of ripe cane 
accords with a high content of inorganic bodies, chiefly potash salts. 

The ratio between the sucrose and the water content of an 
undiluted cane sugar molasses with its proper water amount is as 
130 - 160 100. 

Carbonatation removes gums, phosphates, and silica much more 
thoroughly than defecation. 

The rotation of the matter, which accompanies the sucrose in the 
molasses and does not become precipitated by sub-acetate of lead, is 
more or less sti'ongiy to the left for molasses fi*om defecation, but 
fairly inactive for those from carbonatation. The presence of foreign 
dextrogp'ous substances was neither suspected nor confirmed. 
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IS^IAUEITIUS. 


TIlg publication of tbe report of Mr. Gleadow, tke Indian Porest 
expert, to the Government of the Mauritius upon the afforestation of 
the island, has provoked an outbreak of ill feeling from a local news¬ 
paper (which affects to be the mouthpiece of the French creoiesj, 
similar to that which followed the appearance, in March of last year, 
of our article entitled, '' Mauritius: a Plea for Social Pteform.” Mr. 
Gleadow has been guilty of the heinous offence of having deprecated 
the employment of creoles in situations connected with the forest 
department, and of having complained of damage done to the trees 
by labourers in the service of the }3laiiters. This newspaper has raised 
the old cry of Iffauritins for the Mauritians,” forgetful of the facts 
(1) that the author of the obnoxious report bas undoubtedly the right 
to suggest the mode in which his recommendations should be carried 
out; (2) that the creoles do not possess the knowledge nor the 
experience required for the superintendence of the forests; (3) that 
it was his duty to bring to the notice of the Governor the culpable 
negligence of the planters in allowing their servants to damage what 
is left of the old forests. 

This bigoted opposition to measures designed only for the benefit of 
the inhabitants, and this identification of the creoles with abuses 
which Mr. Gleadow and the Government seek to reform, has not 
merely convicted them out of their own mouths—convicted them of 
ignorant and imreasonabie hatred to all persons and all measures 
calculated to benefit both the Indian settlers (who form, by-the-bye, 
two-thirds of the population) and the creoles themselves—but has 
once more amply Justified our article of March, 1905. If governed 
according to the ideas peculiar to the newspaper in question and others 
of the same kidney, as expressed in their articles over and over again, 
Mauritius would, in twenty years or thereabouts, descend to the 
level of Haiti. We doubt, however, whether they ever take ,the 
trouble to consider the effect of the violent language they are so prone 
to indulge in, or to foresee where the policy of "‘Mauritius for the 
Mauritians ” would land them. 

We can only most humbly suggest that Journals of this class 
should no longer identify themselves with the faults of the lower 
class, but with the virtues of the higher class, and seek to turm their 
constituents into the path of improvement, refraining in the mean¬ 
time from vilifying those who, honestly seeking to increase the 
prosperity of all the inhabitants of the island, possess the courage to 
tell them the truth. 



ST. CEOIX. 


The Loveb Bethlehem Sugar Eactory. ■ 


We Have already had occasion to mention in onr Journal the 
development of the sugar industiy in St. Croix, the chief island of 
the Danish Lesser xlntilles and, no douht, it will he of some interest 
to our readers to have some details of one of the new sugar factories 





at work out there. 

The Danish sugar manufacturer, Mr. Jacob Lachmann, recently 
purchased an old factory at Lower Bethlehem. Seeing that the equip¬ 
ment was insufficient and out-of-date, he demolished the whole 
building and has erected a modem and up-to-date cane sugar factory, 
with a capacity of oOO tons of cane per day of 24 hours. 


Lower Bethlehem Sugar Factory. 
Exterior. 


The following is a short description of the new Lower Bethlehem 
factory:— 

All bnildings are constructed of iron, on concrete foundations; 
roofs and walls are lined with corrugated sheet-iron; the roofs have 
top-lights. Owing to very frequent cyclones on the island, the iron 
eonstrnction of the building has been designed to form a solid and 
stable structure. The factory is divided into four principal parts:— 
(1) Mill station; (2) evaporation apparatus ; (3) boiling station; and 
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(4) boiler bouse, tbe whole forming a complete and well arranged 
factory. The sugar store is connected with the factory by means of 
an iron bridge. 

A narrow-gauge railway is provided from the fields to the factory 
for the transport of cane right up to the carrier in fi’ont of the mills. 

The sugar produced being the yellow raw sugar of 96"^ polarization, 
the installation is designed without scum carbonatation apparatus as 
used in Java in the most modern and up-to-date cane sugar factories 
for the production of granulated; that is because in this case the 
only purification employed is sulfitation and double defecation with 
very complete filtration. 



Lower Bethlehem Sugar Factory. 

Inteeioe. 

A force pump forces the raw juice into three sulphuring vessels and 
then through a modern, rapid current reheater, where it is reheated 
to the boiling point. After reheating in such a manner, the juice 
undergoes the first and the second defecation. 

The scums from the defecation pans are mixed and forced through 
five filter presses. The juice from the second defecation is boiled in a 
separate boiling appai'utus and filtered at once in a series of ten sand- 
filters of the well-known Breitfeld-Danek’s “ Perfect” system. The 
evaporation, working as a quadruple-effet, consists of four vertical 
vessels. 

The juice from the third vessel, is sulphurated in two vessels 
and filtered in six Breitfeld-Danek^s "‘Perfect” sand-filters, then 
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concentrated in the fourth vessel. The different reheaters are heated 
by means of the exhaust steam from the quadruple-effet. After 
passing’ out of the fourth vessel, the syrup is boiled in a vertical 
vacuum pan of 40 tons caj)acity to first product masse-ciiite, which 
falls under the vacuum pan into two open refrigerators, from whence 
the sugar is led into five centrifugals. 

The off-running syrups from the centrifugals are saturated with sul¬ 
phurous acid in two vessels, treated in three “Perfect” sand-filters 
and boiled in a Karltk-Czapikowski’s after-product vacuum “Perfect” 
crystallizer, of 40 tons capacity, with a rotary heating system. 

Under the vacuum pan the niasse-cuite is mixed in three open 
Karlik-Czapikowski's mixers (refrigerators), having a capacity of 
36 tons each, with tubular rotarj' heating and refrigerating system. 
The second-product sugar is produced in three independent centrifugal 
machines. The first-product sugar is carried by a grass hopper 
conveyor and elevator to a sifter and thence in cars to the sugar store. 

The after-produets sugar is transported to the store by means of a 
screw conveyor, elevator and cars. The remaining off-running syrups 
are sold as molasses. 

The reheaters are heated by the escaping steam of the Eiilieux- 
Lexa’s evaporation system. The barometric central condensation 
plant is fitted with a double condenser and a dry pump. 

All pumps are provided with suitable independent steam-engines. 
A separate steam-engine is also provided for the main transmission of 
the centrifugals; this latter engine drives at the same time a rotary 
water pump, which, in case of scarcity of water, pumps the out-fiowing 
condensed water into a columnar cooler from whence it reverts when 
cooled into the water cistern and then passes through the main 
pumping engine into the factory again. 

The four' combined Meimier steam boilers, 250 sq. metres heating 
surface and 120 lbs. pressure, are ecpiipped with furnaces for burning 
exclusively bagasse, which is constantly sui^plied by means of 
electrically-driven screw carriers to generators under the steam 
boilers, wherein hot air is forced by a fan, driven by a separate 
steam-engine. The superfluous bagasse is carried off' in front of 
the screw carriers and subsequently bm*nt if necessary. 

The boiler-house chimney is of iron, 36 metres high. 

The sugar stores are also constzmcted entirely of iron and are well 
* adapted for storing the sugar in bags. 

This modem factory, designed and erected by tbe Breitfeld-Banek 
Engineering Company, of Prague, Bohemia, under unfavourable- 
circumstances, as regards the delivery, reveals a very clearly arranged, 
practical and neat arrangement. 

In spite of the entire ironwork (about S30 tons), and the whole 
mechanical equipment (about 600 tons), having been made in Prague, 
the entire material was delivered from the manufacturers within 
months after the receipt of the order. 
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The electrical equipment was supplied hy Messrs. Kolben & Co., of 
Prague. 

The transport, the erection, and the tests required about 4 months 
more, so that the Lower Bethlehem’s Eactory could begin its first croj) 
in about S'|- months after the order was given. 

The careful, yet speedy execution of this order by the Breitfeld- 
Danek Engineering Co., redounds to their credit, and will, we think,, 
prove a record for rapid construction and erection. 


EAISING PEDIGBEE SUGAE CANES. 


The first announcement respecting the possibility of raising seedling 
sugar canes in the West Indies was made at various times in Barba¬ 
dos between 1859 and ISSS. A similar announcement was made in 
Java in 1887. Since that time seedling varieties have been raised 
which are capable of resisting the attacks of disease which destroyed 
the older forms, as well as increasing the yield of sugar. Several 
experiment plots were maintained in the West Indies from ISSS to 
1898, and the success of the results thus obtained must he very 
gratifying to those who were engaged in the work, for the seedling 
canes raised by Mr. Bovell and Professor Harrison in Barbados, by 
Mr. Jenman and Professor Harrison in British Guiana, and by 
Mr. Hart in Trinidad are now well known in most of the sugar-pro¬ 
ducing countries of the world. 

The earlier method adopted for producing improved seedling canes 
was by means of a careful selection of casually produced seedlings. 
The identity of seedlings was derived from the seed-hearing parent 
only. A further step was raising seedlings from canes planted in 
alternate rows so that the pollen-hearing parent might he identified 
as well as the seed-hearing parent. Experiments in this direction 
were carefully carried on in Java, Barbados, and British Guiana. 

By means of a system of rigorous selection both in the field and in 
the laboratory several good varieties have been raised, but a large 
percentage of the seedlings produced, as was to be expected, have 
proved to be worthless. In any case, it took several years before a 
seedling cane was sufficiently tested under varying conditions to 
deserve to be recommended to planters, and even then it was left to 
the planter himself to make a final selection of those which were 
likely to be suitable for his purposes, as a seedHng cane might give 
very good results in certain soils, or in a wet or dry season, while 
proving an utter failure in others. 

The latter method of attempting to secure cross-fertilization between 
known varieties referred to above was earned out in Java and else¬ 
where by carefully selecting two vaiieties known to arrow at the 
same time and planting them in adjacent plots. By these means it 
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was hoped that one variety would be crossed by the other. In some 
•cases this no doubt took place. Another step was the bagging of the 
arrows some time before they reached matuiity. On the ripening of 
the pollen, the contents of one bag were shaken into the bags of 
another variety, which was to be the female parent. As some of the 
seedlings were suspected of having been produced by pollination 
inter se, some uneeidainty still remained as to the parentage of the 
resultant seedlings. 

An important step in advance was made in the hybridization of the 
sugar cane, when it was found that certain varieties did not produce 
fertile pollen, while theii' pistil was normal; whereas other canes 
produced a very large amount of normal pollen. Taking advantage 
of this, the Imperial Department of Agriculture in 1902 started 
artificial cross-pollination, by means of which the flowers of one 
variety were emasculated while still young, and then pollen was 
transferred from one variety by means of a camel’s hair brush. 
Owing to the minute character of the flowers of the sugar cane, this 
was a difficult process, especially as it had to be carried out while the 
operator stood on a temporary platform 10 to 12 feet high. This 
experiment was, however, successfully carried out by Mr. L. Lewton- 
Brain, B.A.,P.L.S. (now Assistant Director of Vegetable Pathology, 
Hawaiian Sugar Planters’ Association), in November, 1904, when he 
was Mycologist on the staiff of the Imperial Department of Agri¬ 
culture for the West Indies. He worked with some of the best of the 
Barbados varieties and obtained five seedlings, which proved that the 
raising of hybrid sugar canes by artificial cross-fertilization was 
practicable. The resulting seedlings are the first raised in the West 
Indies whose parentage on both sides is a matter of certainty. They 
are being carefully propagated, and instructive results are expected to 
follow. The method adopted by Mr, Lewton-Brain is fully described 
in the Indian Bulletin (YoL Y., pp. 362-3.). 

In view of the success of this work, it was decided last year to make 
systematic attempts on a larger scale. The work was entrusted to 
Mr. P. A. Stockdale, B.A,, Mycologist on the staff of the Imperial 
Department of Agriculture. Owing to fluctuating variations in some 
of the new seedlings, only those which had stood stringent tests on a 
large scale, for a considerable time, were used in the experiments. 
That is, an attempt was made to raise pedigree seedlings from selected 
varieties only. Of these, B. 147 and B. 208 were considered the best, 
and over 400 spikelets of these two varieties were emasculated and 
pollinated. Three sound canes were chosen in the varieties to be used, 
and at least a dozen spikelets in each arrow were operated upon. 
Crossing was then made in two directions, the pollen parent in 
one cross being used as the seed parent in the other cross; in other 
words, one variety was utilized as the female parent in one cmss and 
as the male paient in the other cross. 
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In all, over 600 spikelets -were emasculated and artificially pol¬ 
linated last year, and it is hoped that the results obtained may be 
such as will, before long, fully carry out the objects in view. A 
concise account is being kept of the crosses performed, and next year 
it is hoped that a series of investigations into the cytology of the 
sugar cane will be carried on, with the view of determining exactly 
the right age for pollination, as well as overcoming many of the 
mechanical difficulties that have hitherto been met with. 

If the results of the new method of breeding sugar canes described 
above are still further extended during the next few years, and the lines 
so successfully adopted by Messrs. Garton and others in raising new 
varieties of wheat and oats in England are closely followed, the 
prospects of the sugar industry in these colonies should he still further 
improved. There are now no good reasons why we should not be in 
a position to produce pedigree sugar canes as well as pedigree wheat 
and oats.— {Agj'iculUirnl Neivs.) 


(Eorusponbtntc. 


THE POLABIMETEIC DETEKMINATION OP SUCEOSE. 

To THE Ebitoe of “ Thb International Sugar Journal.” 

Sir,—In your interesting resume, “Errors in the Polarimetric 
Determination of Sucrose,” the statement given on page 13, lines 19 
to 23 inclusive, beginning: “ As it is rarely possible to polarize 
solutions at exactly the same temperature at which they were pre¬ 
pared,” etc., is apt to produce an erroneous impression. 

This sentence appears in the same paragraph with the recommenda¬ 
tions made by the International Commission for IJniform Methods of 
Sugar Analysis, and, as printed, is apt to give the impression that 
this International Commission had authorized or sanctioned a tem¬ 
perature correction of rk ‘034 per degree C. 

As a matter of fact, the Commission refused to accept any cal¬ 
culated temperature corrections even as an alternative method, as you 
will see from the enclosed copy of its proceedings. 

As the matter is one of considerable importance I beg you to 
publish this correction in your next issue and thank you in advance 
for your courtesy. Yery truly yours, 

Brooklyn, IST.Y., E. G. Wiechmann. 

February 5th, 1906. 

[We thank Prof. Wiechmann for drawing attention to this matter. 
The recommendations of the International Commission for Uniform 
Methods of Sugar Analysis should have been enclosed in inverted 
commas, and the sentence commencing “ As it is rarely possible, <S:c.” 
^ thrown into a separate paragraph.—^Editor, LB.J','] 
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PUBLICATIONS BECEIYED. 

“TTestok” CteTPJFrG^iiiS AXD Accessoeies. Messrs. Watson, 
Laidiaw <& Co., Glasgow. 112 pages 4to with, index. A superbly 
illustrated catalogue of this firm’s machinery, comprising centrifugals, 
masse-cuite receivers, sugar conveyors, trucks, &c. 


MONTHLY LIST OP PATENTS. 

Communicated by Mr. W. P. Thompson, C.E., E.C.S., M.T.M.E., 
Chartered Patent Agent, 6, Lord Street, Liverpool ; and 
322, High Holborn, London. 

ENGLISH. —APPLICATIONS. 

2591. J. Higginbottom, Liverpool. Trnprovements relating ta 
wasJiir/g, rinsiiHj, and whizzing wheats cereals^ sugar, granular matter, 
ores, rninerah, and the like. 2nd Eebruary, 19u6. 

2859. A. Ahebebg, Glasgow. An arrangement for the prcpc^rat-ion 
of sugar in the form of plates, bars, and the like, in the annular liners- 
of centrifugal machines. 6th Eehruary, 1906. 

GERMAN,— ABRIDGMENTS. 

162526. Leon Natjdet, of Paris. A diffusion process and appar¬ 
atus in ivhich the juice conducted into the dffuser fed with fresh 
shreddings is forced hy means of a pump to circulate from this diffuser 
to an intermediate vessel ami from the latter back into the same diffuser. 
February 21st, 1903. This invention relates to a method of diffusion, 
in which the juice conveyed into the diffuser, fed with fresh 
shreddings, is forced, by means of a pump, to circulate from this- 
diffuser to an intennediate vessel, and from this back into the same 
diffuser, and is characterized by the juice drawn from the forcing 
diffuser, which is fed with fresh shreddings, being partly conveyed 
into the next diffuser for mashing the fresh shreddings contained 
therein, and partly into an intermediate vessel (compensator) and 
mixed in the ordinary way with the juice contained therein, whilst- 
the juice returned to the first diffuser is withdrawn, by means of a 
pump, from the intermediate vessel, and forced by the pump through 
a heating apparatus back to the diffuser, with the object of obtaining, 
wdth a constant equalisation of the juice temperature, the speed of 
operation of the plant, and the density of the juice, an excellent 
mashing of the fresh shreddings, and preventing any diminution in 
the speed of circulation of the forced juice. The apparatus employed 
for canning out the process hereinbefore set forth, in which apparatus 



an intermediate vessel is employed, is distingnislied by the inter- 
mediate vessel being connected with a suction pump, a second pump, 
and also with a juice-conveying pipe running from the juice pipe of 
the apparatus, whilst the pressure pipe of the pump communicates 
with the diffusers. 

165795. Carl Stefpex, of Vienna. A method of pressing for 
ohtainiiKj pare concentrated beetroot juice and pressed saccharine residues 
of low wafer contents. October ‘22nd, 1902. (Patent of Addition to 
Patent No. 149593 of Pebruary 15th, 1901.) This invention relates 
to a method of pressing for obtaining pure concenti’ated beetroot 
juice and saccharine compressed residues of low water contents, and 
is characterized by the fresh shreddings, in order to be suddenly 
heated to a temperature of from 60—100^, being combined with such 
large quantities of beetroot juice obtained from the diffusion process 
and having a temperature of more than 60^, that the total heat 
existing in the diffusion juice suffices to immediately raise the 
shreddings to the desired temperature, after which the shreddings 
are immediately subjected to the pressing operation. 

166305. Isabella ScHETKE-PtAEEAY nee HoFLECHisvEPt, of Vienna. 
Process for freeing sugar solutions from non-sugar substances. 22nd 
January, 1905. In this process a metallic sulphate salt (for instance, 
copperas) and then a metal (for instance, zinc) is added to the sugar 
solutions, in the finest subdivision and of such a constitution that it 
is in a position to precipitate, from the sulphate, the metal as hydrate, 
developing hydrogen in a nascent condition and combining the freed 
sulphuric acid, the metallic hydrate forming insoluble compounds 
with the non-sugar substances, and the hydrogen having a decolor¬ 
izing action on the sugar solutions in the ordinary manner. 


Note. —Copies of all published specifications with their drawings in 
these lists can he obtained from W. P. Thompson & Go., 6, Lord 
Street, Liverpool, at One Shilling a copy for English or American 
Patents, and Two Shillings for German, In ordering please give 
number and date. 


Patentees of Inventions connected with the production, manu¬ 
facture and refining of sugar will find The International Sugar 
Journal the best medium for their advertisements. 

The International Sugar Journal has a wide circulation among 
planters and manufacturers in all sugar-producing countries, as 
well as among refiners, merchants, commission agents, and brokers, 
interested in the trade, at home and abroad. 



IMPORTS AND EXPORTS OF SUGAR (UNITED KINGDOM) 

To END OF January, 1905 and 1906. 

IMPORTS. 


1 

Raw Sugars. 

Quantities. | 

Values. 

1905. ; 

1906. 

1906. 

1906. 


Cwts. ! 
079 Q3Q i 

Cwts. 

839,738 

6,765 

76,677 

88,827 

69,150 

89,3o6 

£ 

196,596 

34,651 

99,912 

1,002 

69,140 

91,263 

£ 

356,859 

2,658 

31,621 

38,045 

25,835 

41,451 


46,940 1 
134,152 i 
1 463 ! 

Relgium . 

An stria-Hungary ........ 

95,050 ! 
130,660 1 


Philippine Islands. 

Cuba. 


41,500 


16,008 

45,156 

Peru ., .... ...... ,. 

.... 

209,961 

17,559 

95,373 

159,676 

12,284 

Rrazil . 

151,663 

59,012 

Argentine Republic. 


Mauritius ...... ........ ,. 

25,875 

20,861 

16,161 

8,344 

British East Indies. 

Straits Settlements. 

8,228 

5,086 

3,701 

2,423 

Br. W. Indies, Guiana, &c. 
Other Countries. 

157,577 

92,708 

153,864 
; 8,160 

133,343 

69,849 

89,202 

4,110 

Total Raw Sugars...... 

1,193,092 

i 1,637,020 

887,578 

720,724 


Refined Sugars. 
Germany... .. 

1,006,068 

921,749 

855,495 

535,513 

Holland.. 

160,563 

206,512 

139,793 

125,292 

Belgium .. 

40,277 

27,602 

34,715 

16,559 

150,037 

France... 

43,691 

272,323 

37,021 

Other Countries ... 

26,959 

72 

23,783 

90 

Total Refined Sugars .. 
Molasses .... .. 

1,277,658 

119,796 

1,427,258 

174,990 

1,090,807 

27,971 

825,491 

38,206 

Total Imports... 

2,590,446 

3,239,268 

2,006,356 

1,584,421 





British Refined Sugars. 

Cwts. 

Cwts. 

£ 

£ 

Sweden. 


Ill i 

.... 

103 

Norway..... 

2,647 

1,660 

2,242 

1,021 

Denmark. 

9,152 

4,116 

7,305 

2,127 

Holland .... 

6,796 

7,880 

6,726 

4,575 

Belgium . 

i 444 

729 

324 

415 

Portugal,Azores,&c. ..... 

1,499 

2,978 

1,179 i 

1,698 

Italy.. 

.... ' 

4,858 


2,616 

Other Countries.i 

9,514 

51,239 

9,191 1 

32,662 

Foreign Sc Colonial Sugars,' 

30,062 

73,571 

25,967 : 

45,217 

Refined and Candy. 

1,682 

1.3 22 

1,634 

816 

Unrefined... 

3,776 

10,329 

2,921 

5,228 

Molasses .. 

163 

1,034 

70 

334 

Total Exports ........ 

S5,673 

86,056 

30,592 

53,595 
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UN’ITED STATES. 


f'Willett Gruy^ 


(Tons of 2,240 lbs.) 

1906. 

Tons. 

1905. 

Tons. 

Total Beceipts Jan. 1st to Feb. lotli . . 

150,905 . . 

241,452 

Eeceipts of Eefined „ 

100 . . 

100= 

Deliveries ,, ,, 

175,408 .. 

241,452 

Consumption (4 Ports, Exports deducted) 



since Januaiy 1st . 

171,890 .. 

186,250 

Importers’ Stocks February 14tb .. 

34,030 .. 

none. 

Total vStocks, February 21st.. 

187,000 .. 

157,490 

Stocks in Cuba, ,, . 

97,000 .. 

181,000- 

1905. 

1904. 

Total Consumption for twelve montb.s . . 

2,632,216 .. 

2.767,162: 


CUBA, 


Statement oe Exports and Stocks of Sugar, 1905 and 1906. 

(Tons of 2.2401bs.) 

Exports .. 

Stocks . 

Local Consumption (one month) 

Stock on 1st January (old crop) .. 


Bmmna^ January Slst, 1906. 


1905. 

Tons. 

149,888 .. 

108,732 .. 

1906. 

Tons. 

78,422 

59,118 

258,620 .. 

4,100 .. 

137,540 

3,960 

262,720 .. 

141,500’ 

— 

19,450 

262,720 .. 

122,050 

J. Guma.—F. 

Mejek, 


UNITED KINUDOM. 


Statement of Impokts, Exports, and Consumption for Month 



ENDING 

January 

31st. 






Imports. 


Exports (Poreien). 

SU<5AB. 

1904. 

1905. 

1906. 

1904. 

1905. 

1906. 


Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

Refined . 

.... 59,601 . 

. 63,878 . 

. 71,363 

78 . 

84 . 

. 56 

Raw.. 

.... 57,569 . 

. 59,654 , 

. 81.S51 

179 . 

. 189 . 

. 516. 

Molasses... 

7,0S9 . 

5,989 . 

S,749 

1 . 

8 . 

52 

Total. 

.... 124,259 . 

. 129,521 . 

. 161,963 

25S . 

. 281 . 

. 624 


Home Consumption. 


Refined ... 

Refined (in Bond) in tJie United Kingdom . 

1904. 

Tons. 

. 63,400 . 

. 36,837 . 

. 10,987 . 

1905. 
Tons. 
62,594 . 
45,396 . 
8,977 

1906. 

Tons, 

. 66,803. 

. 47,722 

. 12,872 

Molasses.... 


9,107 . 

9,484 

Molasses, manufactured (in Bond) in U.K. 

. 4,967 . 

4,809 . 

5,660 

Total. 

. 122,309 . 

. 130,883 . 

. 142,541 

Less Exports of British Eefined. 

. 2,468 . 

1,502 . 

3,678 

Total Home Consumption of Sugar.. 

. 119,841 . 

. 129,381 . 

. 138,863. 
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^Stocks of Stjoae Europe at u^^eten dates, Eed. 1st to 17th, 

COMPARED ^VITH PREVIOUS YeARS. 

Iv thousands of tons, to the nearest thousand. 


Great 

Britain. 

Germanr 

including 

Hamburg. 

1 

1 

j France. 

! 

Austria. 

! 

■Holland and 

1 Belgium. 

Total 

1906. 

157 

1634 

j 830 i 

1 

836 

, 1 

325 

j 

3782 



1905. 

1904. 

1901L 

1902. 

Totals . . 

2568 , . 

3457 

. 3211 .. 

3369 


Twelve Months’ Consumption of Sugar in Europe for 
Three Years, ending January 31st, in thousands of tons. 

(Lieh i ’ s Ciyou lm\) 


Great 

Britain. 

j 1 

Germany.} France. 

1 

Austria. 

Holland, 

1 Belgium, 
&c. 

Total 

1905-06. 

Total 

1904-05. 

Total 

1903-04. 

1622 

: 

949 1 598 1 483 ; 165 

i ill 

3819 

1 

4206 

3782 


Estimated Crop of Beetroot Sugar on the Continent of Europe 

FOR THE CURRENT CAMPAIGN, COMPARED WITH THE ACTUAL CROP 
OF THE THREE PREAHOUS CAMPAIGNS. 

{JProm Licht’s Monthly Circular.) 

1905-1906. 1904-1905. 1903-1904. 1902-1903. 


Tons. Tons. Tons. Tons. 

Germany _..2,420,000 ..1,598,164 ..1,927,681 ..1,762,461 

Austria.1,510,000 .. 889,373 ..1,167,959 ..1,057,692 

Prance.1,080,000.. 622,422.. 804,308 833,210 

Eussia.1,000,000 .. 953,626 ..1,206,907 ..1,256,311 

Belgium. 330,000.. 176,466 .. 209,811.. 224,090 

Holland. 205,000 .. 136,551 .. 123,551 .. 102,411 


Other Countries . 410,000 .. 332,098 .. 441,116 .. 325,082 


6,955,000 4,708,758 5,881,333 5,561,257 
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A Word to Subscribers. 

We would draw the attention of our subscrihers to the fact that we are 
too frequently receiving remittances through the Post Office without any 
separate dispatch note being sent. Post Office Money Orders as a rule do 
mi cmtain the name of the remitter; instead, we are supposed ourselves to 
supply the name to the Post Office and when we have received no intimation 
from the suhscriher that he has remitted through the Post Office, we are put 
to much trouble to ascertain who the sender is. A post card intimation 
wonld suffice; falling this, however, we eannot guarantee crediting the right 
person with the remittance. We may say we have lately received a remit¬ 
tance from a Japanese suhscriher whose name we have hiiled to ascertain. 
Perhaps this gentleman will kindly advise us as to his identity. Tfie above 
comments apply in particnlar to remittances from the Continent, Imdia, and 
Eastern Asia, which are sent us hy the Post Office Money Order Department, 
and not directly by the remitter. 
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NOTES AND COMMENTS. 


The Sugar Tax. 

The new Chancellor of the Exchequer has not been long in office 
ere he has had to receive deputations from the sugar users on the 
subject of the sugar tax. These people have been a thorn in the side 
of several Chancellors, and the accession to power of the Liberals has 
been hailed by them as the dawning of a new era. Put they received 
cold comfort from Mi*, xlsquith. The latter went so far as to agree 
that, like all taxes, the sugar tax was injmious to the industry 
affected. But as to taking it off in the existing condition of affairs^ 
that was quite another matter, and the deputation were told that 
he could not hold out any expectations or hopes of early relief. 
Taxes have to foe raised from somebody, and it is obvious that if 
these sugar users are relieved, some others will have to bear the 
burden. The mineral-water manufacturers next had a try, with no 
better success. They were told they dealt in a cheap but wholesome 
and as the tax brought in a large revenue, it could not be 
dispensed with in the present state of ffnances. Most people will 
agree that if the nation is to have its drink taxed, this taxation should 
not he confined to alcoholic consumers, but should also extend to 
consumers of temperance drinks, in the manufacture of which latter 
sugar plays no mean part. 
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Questions in Parliament. 

Quite a number of questions on matters relating to sugar have been 
put in Parliament since it opened last montb. 

Lord Balcarres (IT.) asked Sir Edward Grey wbether, if tbe Govern¬ 
ment intended to denounce tbe Bi-ussels Convention at tbe earliest 
possible moment, they would give notice of tbeir intention as soon as 
possible. Sir Edward Grey replied tbat tbe earliest date at wbicb 
they could withdraw was September, 1908, and in tbat case 12 
months’ notice was required, so as this notice need not be given before 
September, 1907, a statement of them policy was not now so pressing 
and urgent as other matters and they would take their time in coming 
to a decision. 

Mr. Lloyd George, in reply to a question of Mr. Bichardson, said 
there was no intention of making a permanent appointment of an 
assistant delegate to the Brussels Commission to take the place of 
Ml'. Martinean. 

Mr. Harold Cox was told by Sir Edward Grey that the session of 
the Permanent Commissionhad been postponed for two months pending 
the receipt of further information by the Permanent Bureau and His 
Majesty’s Government respecting the Brazilian sugar system. 


The House of Commons and the Brussels Convention. 

In spite of the fact that Sir Edward Grey had stated in the Commons 
but a week or two previously that His Majesty’s Government did not 
propose at this juncture to express any ojiinion regarding the Brussels 
Convention, one of his own paity persisted in moving a resolution on 
March 27th, declai-ing that it was expedient to withdraw from the 
Brussels Convention. This resolution was supported by what the 
Thnes fittingly describes as “those of the narrowest and most short¬ 
sighted school of free impiort theorists.” Mr. Lloyd-George, the new 
President of the Board of Trade, took part in the debate, and, no doubt 
forgetting for the moment that he was a Cabinet Minister, gave 
expression to some amazing statements, amongst which we may quote 
the one that, previous to the Convention sugar prices were very steady I 
He was followed by Mi'. Chamberlain, who in a spirited speech charged 
the former with giving unfair statistics. He questioned whether the 
Government really regarded the Convention with as unfiiendly an eye 
^jgthe debate suggested. He thought the Convention was, if no more, 
a inMsure of justice to our sugar-producing colonies. The Premier, 
after tasting Mr. Chamberlain with the responsibility for this 
measure, ^J^wed that he held pretty much the same opinion regarding 
it as when it\was passed into law, but nevertheless he requested that 
the resolutionN^igbt he withdrawn, as it was inexpedient for the 
Government to^i’ematurely denounce the Convention, and thereby 
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hamper its delegate at the Brussels Commission. The resolution was 
accordingly withdi'awu. 


British Beet Growing. 

It is announced that the Earl of Denbigh has the following on the 
notice paper of the House of Lords for Monday, April 2nd:— 

The Earl of Denbigh.—To call attention to the success -which has 
attended the experimental cultivation of sugar beet in various parts of 
Great Britain and Ireland, and to the great advantages which would 
accrue from the successful establishment of a home sugar industry; and 
to ask His Majesty's Government whether they intend, in the event of 
sugar being manufactured in the United Kingdom, to take powers to 
impose an excise duty on such sugar, and in that case whether thej' 
-would, ill order to encourage the introduction of capital to establish a 
sugar industry, grant, for a term of years, a rebate of such excise duty,, 
up to the limit permitted hy the Brussels Convention to all sugar 
producing countries. 

We trust the ensuing debate wiU not be barren of results. 


The Australian Sugar Bounty Act, 1905. 

This act, which was assented to last December, provides that, after 
January 1st, 1907, there shall be paid out of the Consolidated 
Eevenue Fund to every grower of white-grown cane or beet within 
the Commonwealth, a bounty on all such cane or beet delivered for 
manufacture after that date and before 1st January, 1918, at the 
following rates:— 

Sugar Cane. —6s. per ton calculated on cane giving 10 per cent, of 
sugar, to be increased or decreased proportionately according to any 
variation from this standard. 

Beet —60s. per ton on the actual sugar-giving contents of the beet. 

It is further provided, however, that the rates payable on all such, 
cane or beet delivered duiing the years 1911 and 1912 shall be 
respectively two-thirds and one-third of the aforesaid rates. 

It is also provided in the Act that “ every grower of white-grown 
sugar who claims the bounty payable under this Act shall, in making 
such claim, certify to the Minister the rate of wages paid to any 
labour employed by him, other than the labour of members of his 
family. If the klinister finds that such rate of wages is below the 
standard rate paid in the distiict in which the sugar is gi'own, to 
similar white labour engaged in that industry, then the Minister 
may withhold the whole or any part of the bounty payable.” 

The employment of any aboriginal native of Australia in the 
growing of sugar cane or beet is not to prejudice any claim to bounty 
that may be made. Special permission may also be granted for the 
employment of white half-castes on the white plantations. 
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United States Tariff on Philippine Sugar. 

An attempt is being made in the United States Congress to pass a 
Bill providing for the admittance of sugars from the Philippines at a 
duty of 25 2' of the full duty rates on sugars coming from foreign 
countries until April llth, 1909, after which such sugars are to he 
admitted fi’ee. This Bill passed the House of Bepresentatives in 
January and was then sent to the Senate and referred there to a 
Committee. The latter, however, have failed either to recommend 
the Bill favourably or report it adversely. As a consequence of this, 
the final outcome of the matter is doubtful. Elsewhere we have com¬ 
mented at length on some aspects of the evidence given before this 
Committee. 

Naturally the United States home beet and cane industries are up 
in arms against any favouring of this new American territory; and 
their press organs are disposed to take a very pessimistic view of 
the matter. Thus a writer in the Louisiana Planter discusses at length 
the ruinous results which the free admission of Philippine sugar 
would produce. He points out that the total yearly consumj)tion of 
sugar in the United States is about 2,800,000 tons. The Philipjnnes 
have more than double the area of Java, which can produce about 
1,000,000 tons per annum, and farm and factory labour* costs them 
only one-fiith as much as in the United States, while the cost of ocean 
freight is no more than rail freights within the States. Consequently 
Philippine sugar could be delivered in the States at a very much lower 
cost than it could be produced there and naturally sugar production 
will become a highly lucrative business in these islands. Immense 
plantations will be established by American capitalists and the home 
industi'ies will be seriously thi*eatened. The above writer goes so far 
as to declare that the admission of Philippine sugar duty-free will 
sound the death knell of the beet and cane sugar industries in the 
States. Three classes only would benefit by the proposed tariff reduc¬ 
tion : the present large Spanish plantation owners; the speculator 
who will buy low priced government lands and exploit them with 
raihoads that he can build with government credit; and the 
monopolists who will estabHsh new sugar plantations. The principal 
sufferers would be the United States farmers. 


Sugar and Rum at Hong Kong. 

Hong Hong is the centre of an important sugar industry although 
no sugar is actually produced there. One portion of the trade is in 
the hands of natives who import brown sugar and re-ship it for 
■constimption in China and Japan. There is, moreover, an important 
-sugar refining industry conducted by two companies, the China Sugar 
defining Co., Ltd., and the Taikoo Sugar Eefining Co., Ltd. The 
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first mentioned company also possesses a distillery. The present 
annual output of the two refineries, when working at full power, is 
estimated at 250,000 tons. 

The International Congress of Applied Chemistry at Rome. 

Further particulars of the arrangements in connexion with this 
Congress have been received. A British Committee has been formed, 
composed of delegates from the following Societies:—The Eoyal 
Society, Chemical Society, Society of Chemical Industry, Society of 
Public Analysts, The Iron and Steel Institute, Society of Arts, and 
several more. The General Secretary of the Joint Committee is 
Mr. Charles G. Cresswell, Palace Chambers, 9, Bridge Street, West¬ 
minster, S.W. It may be pointed out that visitors to this Congress 
have also the opportunity of visiting the Milan International 
Exhibition. The charge for admission to the Congress is 20 fr., 
which sum should be remitted to the General Secretary, whereupon 
a card of membership will be sent to the applicant, as well as 
coupons to obtain large reductions in the cost of travelling on the 
Italian railways from April 25th to June 11th. Booms can be 
secured in Borne on application to Messrs. Cook & Son. In addition 
to the business of the Congress, two specially-conducted excursions 
will be run—one to Sicily to see the mines there, the other to the 
Isle of Elba. 

Messrs. Crosfieids Ld. 

We regret to learn that the well-known sugar refining firm of 
Messrs. Crosfieids Ld., Liverpool, have got into serious difficulties, as 
a consetxuence of which the trustees of the debenture holders have 
Appointed a liquidator in view of a proposed re-constinction of the 
Company. According to the Liverpool Journal of the losses 

are understood to exceed £100,000, and are accounted for by the 
extensive continental sugar market rigging of last year, which struck 
a severe blow at the refining trade. But we sincerely hope the 
Company will he able to tide over its latest reverse, and that its 
business will meet with no more than a temporary interruption. 
There is said to be some hope of the ordinary shareholders securing 
some return, and with an improved outlook re-construction may he 
satisfactorily undertaken. 

Errata. 

On page 143, seventh line from bottom, 70 million ponds is given 
as equivalent to 2,527,000 metric tons. It should be 1,146,600 metric 
tons, or 1,125,000 long tons. 
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THE IJHITED STATES AHH THE PHILIPPINES. 

The Pill for increasing the preference to sugar from the Philippines 
in the United States market from 25 to 75 per cent, of the full tariff 
rate is making slow progress and appears likely to be defeated in the 
Senate. 

Some of the evidence given before the Senate Committee is worth 
noting; though its colour may be somewhat artificially laid on in 
accordance with the various interests represented. Home-grown 
■cane and beet are of course bitterly opposed to any increase of pre¬ 
ferences outside their own charmed circle. The evidence of their 
witnesses must therefore he received with caution. Still there are a 
few plums worth picking out and examining. 

We have always contended that this system of prefei-ences must 
eventually break down and vanish hy the operation of their own 
influences. The tariff rate of duty is equal to about 8s. 6d. per cwt. 
of pure sugar. This is the amount of preference— i.e., extra, profit— 
enjo^md by home-grown cane and beet sugar, and by sugar from 
Porto Eico and Hawaii. Such an enormous profit must of course 
stimulate production to the uttermost. The Cuban preference is only 
one-fifth of this, and yet even this small extra profit promises to bring 
all available land into sugar cultivation with great rapidity. When 
all these countries produce enough sugar for the consumption of the 
United States their preferences automatically vanish and they revert 
to the natural position of competing with the rest of the wozdd on 
equal terms, 

One of the witnesses declares that this time is close at hand. 
During the present year, he says, the United States will only have to 
import about 100,000 tons of sugar paying the full duty; and in 
1907 the supply of sugar from Cuba, Porto Eico, Hawaii and the 
Philippine Islands, together with the domestic supply of beet and 
•cane sugar will equal the consumption. If so, the favoured States, 
territories and countries have but a short time left in which to enjoy 
theu' big profits. >Some of them will find great difficulty in com¬ 
peting under natural conditions; others will flourish under any 
circumstances. 

The Philippines are Joining in the feast too late to make much out 
of it. And unfortunately their industry is still in its antiquated 
state. If we are to credit this same witness the mode of production 
is most primitive. The plough is a crooked stick with an iron point 
at one end and turns up only about 3 inches of soil. Therefore they 
have to go over the land four or five times to make any impression. 
The mill for crushing the cane has rollers about 10 inches in diameter 
and 18 inches long and takes only two or three stalks at a time. The 
juice runs into a pit, from which it is ladled up into pails and carried 
to the half-dozen kettles set over a fire in a trench in the ground. 
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The thick past 5 ' mass of boiled juice is shovelled out of the kettles 
into pear-shaped earthen jars where it drains off leaving a dark-brown 
sugar, well known to our sugar refiners in years gone by. It appears 
from the evidence that 60 per cent, is the outside estimate of the pro¬ 
portion of juice extracted from the cane, and we know that the 
resulting sugar contains not much more than 50 per cent, of 
extractible pure sugar. These primitive sugar planters are said to 
obtain tons of this crude sugar per acre. 

Good soil, favourable climate and cheap labour are there and only 
require exploiting. It remains to be seen whether American capital 
will step in and show the Pilipinos how to make sugar. The islands 
have in former days occupied a leading position among the sugar- 
producing countries of the world; that is, in the days when 200,000 
tons were regarded as a large amonnt for any one coimtiy to produce. 
The following table, compiled hy Messrs. Willett and Gray, the New 
York sugar statisticians, and put in by W. P, Willett in the 
course of his evidence, gives an interesting little history of the rise 
and decline of the industry and the distribution of its products during 
half a century. Por more than 25 years Great Britain was its best 
customer. 


Quantity of Raw Sugar Exported from Philippine Islands to various 
Countries frorn ISIfd to 1905, in tons of ^2,2IiO pounds. 

[Compiled bj Willett & Gray.] 


Cale.idar 

Tears. 

; Great 

1 Britain. 

Other 

Europe. 

1 

1 Australia. 

1 

United States. 

1 China 
: and Bast 
Asia. 

Total. 

Atlantic. 

Pacific. 

1849 

: 11,545 


! 6,094 

! 5,593 



23,232 

1850-1854 13,952 

.... 

j 9,616 

8,048 

935 


32,551 

1855-1859 21,SG9 


: 14,040 

6,967 

1,903 

.... 

44,279 

1S60 

27,231 


10,976 

13,204 

4,342 

.. • • 

5o, 7 53 

1861 

26,666 

.... 

18,550 

4,885 

2,626 


52,727 

1862 

37,603 

1,162 

28,413 

6,482 

4,160 

2,922 

80,742 

1863 

26,886 

819 

15,424 

3,422 

4,786 - 

23,672 

75,009 

1864 

41,854 

429 

1,794 

6,346 

9,043 

1 4,319 

63,785 

- 1865 

20,292 

939 

11,543 

4,290 

8,202 

9,910 

55,176 

1866 

29,417 

685 

3,607 

5,365 

8,234 

7,528 

54,836 

1867 

31,715 

1,788 

7,617 1 

6,156 

5,111 

12,172 

64,559 

1868 

51,216 

660 

6,061 ! 

11,601 

2,753 

1,789 

74,080 

1869 

32,055 

437 

7,202 j 

21,497 

7,546 

90 

68,827 

1870 

40,547 

2,307 

7,156 I 

19,039 

4,100 

5,063 

78,212 

1871 

34,744 

3,592 

8,737 1 

1 

34,121 

6,240 

31 

87,465 
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Quantity of Pum Sugar Exported from Philippine Islands to various 
Countries from 18If9 to 1905^ in tons of 2,21^0 pounds —Continued. 


Calendar 

Great 

Other 

Australia. 

United States. 

China 
and East 
Asia,. 

Total. 

Years. 

Britain. ! 

Europe. 

Atlantic. 

Pacific. 

1872 

1 

52,773 

2,766 

7,277 

24,418 

7,801 

491 

95,526 

1873 

35,266 

4,468 

13,649 

27,412 

8,409 

134 

89,338 

1 S 74 

41,637 

2,545 

7,924 

37,038 

14,178 

540 

103,862 

1875 

63,074 

1,777 

7,703 

41,693 

11,855 

87 

126,188 

1876 

49,352 

1,549 

974 

59,467 

19,066 

22 

130,430 

1877 

55,406 

2,528 

.... 

55,138 

9,179 

160 

122,411 

1878 

46,572 1 

3,133 

1,681 

47,009 

16,892 

2,639 

117,926 

1879 

69,151 

2,168 


53,237 

2,839 

7,409 

134,804 

1880 

69,818 

4,490 

575 

97,908 

5,048 

2,909 

180,748 

18 S 1 

108,909 

9,532 

3,120 

80,419 

4,949 

4,488 

211,417 

1882 

66,162 

3,162 

1,559 

75,907 

2,081 

2,122 

150,993 

1883 

56,309 

9,214 

.... 

140,656 

8,874 

183 

215,236 

1.884 

18,721 

8,073 


77,191 

12,437 

6,503 

122,925 

1885 

33,292 

4,175 

.... 

147,997 

4,829 

22,498 

212,791 

1886 

26,448 

5,442 

.... 

130,883 

400 

19,012 

182,185 

1887 

29,887 

4,510 

89 

118,997 

4,500 

21,165 

159,146 

1888 

35,155 

4,629 

86 

84,564 

34,293 

26,529 

181,256 

1889 

: 52,111 

0,122 


147,534 


14,158 

218,925 

1890 

40,041 

3,426 


67,611 


36,143 

147,521 

1891 ' 

52,988 

2,333. 


92,392 


18,697 

166,410 

1892 

86,632 

3,032 


81,321 ; 


75,156 

246,141 

1893 i 

101,440 

3,343 


78,771 


77,983 

261,537 

1894 

60,601 

3,993 


56,884 


70,931 

192,409 

1895 

85,307 

3,778 


61,961 


75,122 

226,168 

1896 

48,379 

3,304 


89,464 


80,628 

221,775 

1897 

49,843 

3,778 


21,409 


127,048 

202,078 

1898 

42,228 

.... 


32,547 


103,672 

178,347 

Calendar 

Years. 

Great 

Britain. 

Other 

Europe. 

Japan. 

United 

States. 

Hong¬ 

kong, 

China. 

Total. 

1899 

8,298 


30,983 

22,105 

! 28,224 

89,610 

1900 

13,248 


14,622 

2,100 

32, 

723 

62,693 

1901 

.... 


27,194 

5,100 

23,461 

.... 

55,755 

1902 

6,213 


16,400 

2,650 

53,017 

13,531 

91,715 

1903 

.... 


31,366 

33,805 

15,844 

7,027 

88,042 

1904 

4,350 


14,666 

20,893 

28,554 

16,402 

84,865 

1905 

8,160 


4,156 

35,270 

37,749 

15,896 

101,231 
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Mr. Willett gave a good deal of intere-stiog evidence. He was- 
anxious to sitow that the preferential treatment of Philippine sugar 
involves a violation of the Brussels Convention and requires applica¬ 
tion of the penalties attached to such violation. He had addressed a 
circular letter to various friends in England, Belgium, and Germany, 
in Trhich he says :— 

‘ ‘ The question vre would like to have you submit to the Belgian 
member of the Brussels permanent committee or to some other good 
authority is as to whether the above concession made by the United 
States to the Philippine Islands is likely to be considered by that 
Commission as a violation of the Brussels Convention and requiring 
the penalties attached to such violation to be established against 
Phillipine Island sugars coming into the country of the party 
signatory to the Convention. The clause of the Convention which 
seems to apply to this matter is the following, under Article I. :— 

(c.) Total or partial exemptions from taxation granted for a part of 
the manufactured output.” 

This quotation from Article I. has, of course, no bearing on the 
question ; it refers to quite a different matter, namely, the method by 
which indirect bounties were obtained in the country of production. 
The duty was levied on the roots according to an estimated yield, 
which 3 ueld was greatly exceeded in practice. Part of the manu¬ 
factured output, therefore, enjoyed a total or partial exemption 
from taxation.” The sugar when exported received the full drawback 
and, therefore, obtained a larger return of money than that represent¬ 
ing the duty it had really paid. It therefore secured a bounty on 
export. This has nothing to do with sugar from one country 
receiving preferential treatment in another country. 

A reply to this question was, however, received from ‘‘ the Society 
for the Exportation of Sugar ” at Antwerp, very heartily supporting 
Mr. Willett’s contention. Exporters of sugar to Great Britain seem 
to imagine that the exclusion of a few thousand tons of sugar from a 
country which consumes 1,500,000 tons, and which has 10,000,000 
tons to choose from, must be to their advantage. They forget that 
the price of sugar in Great.Britain is the world's price, and that that 
price is governed by the total production of the world, no matter how 
that supply may be disti-ibuted. Nevertheless the Antwerp exporters 
catch greedily at the suggestion held out to them and reply promptly 
to Mr. Willett:—‘‘ Yon may assert with safety that any appreciable 
imports of Cuban or Philippine sugars into TJ.K. would entail their 
' prohibition.” 

This correspondence is carefully laid before the Senate Committee, 
but the witness, though he gives various little extracts from the 
unpublished minutes of the proceedings of the Brussels Commission, 
fails to quote from the published Eeport of the British Belegate—the 
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puHislied information on the subject so far as we are aware— 
(Commercial, Xo. 6, 1905. International Sugar Commission. Spring 
Session, 1905. Eeport of British Delegate.), in which the matter is 
clearly stated and conclusive reasons given against any such view. 
At page 26 of this Parliamentary Paper the British Delegate deals 
with the question as follows :— 

'‘The question was raised whether the preference given in the 
United States constitutes a bounU-^ on Cuban sugars. 

"To this the British delegation replied as follows:— 
('Translation, j 

" ' Sir Henry Bergne says that it is true that sugar imported from 
Cuba into the United States of America obtains a preference of 20 
per cent, as regards import duties over sugar from other sources. 
"The opinion has been expressed that the privilege thus accorded to 
Cuban sugar is of the nature of a bounty. This view seems based on 
the assumption that this preferential treatment secures to Cuban 
sugar a market which enables Cuba to throw her surplus production 
on the other markets at inferior prices, 

" ‘ It seems impossible to maintain that preferential treatment 
granted by a third country must be considered as a bounty. The 
Convention has in view sugar which receives bounties derived from 
the action of the Government of the country of origin, and not sugar 
which enjoys advantages due to the legislation of other countries. 

" ‘ It might, perhaps, be said that the Philippines, and in a certain 
measure Cuba, enjoy advantages through the action of a State which 
in some measure plays the part of the mother-country. Xevertheless, 
the Commission cannot consider that advantages of this kind ai'e 
equivalent to bounties, seeing that Prance is at liberty to grant a 
preference to sugar from her Colonies, who pay only the excise duty 
of 25 fr., without the surtax (5'50 or 6fr,) paid by sugar from foreign 
•countries. The Commission has likewise decided to this e:Sect in the 
case of the Portuguese possessions.’ ” 

This appears sufficiently conclusive. A farther point in Sii* Henry 
Bergne’s statement, namely, that the amount of preference is less 
than the permitted preference to the home producer—and, in the case 
of France, to the colonial producer—of 6fr. per 100 k., is not neces¬ 
sary to clench the argument; nor would it ai)ply if the preference 
were raised to 75 per cent. 

The British Delegate concludes his report on the subject as 
follows — 

" I added that the argument that the receipt of preference in 
another market constitutes a bounty would lead to the conclusion 
that any Treaty of Commerce which might be concluded between two 
countries, granting favourable terms as to customs duties on sugar, 
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miglit be adjudged to create bounties—a proposition ’^rliicb. was 
perfectly inadmissible.” 

That was a pretty strong argument to put on the top of tbe others, 
and the Commission promptly postponed any further consideration of 
the question. 

If the matter should ever come up again the British Delegate has 
pretty firm gi'ound to stand upon,—a position from which it will he 
quite impossible to displace him. 

It will he interesting to see what the United States Senate will say. 
They are hardly likely to endorse Mr. Willett’s theory. 


SIMPLE METHODS OF CHEi^nCAL CONTROL. 
By T. H. P. Heriot, F.C.S. 

fContinued from imge 150.J 


X. 

The Control of the Juice. 

Since sugar is made ” by the sugar cane, the work of the factory 
is merely to separate this sugar from other constituents of the plant 
which have no commercial Talue. In other words, the ‘' manufacture ” 
of sugar consists in packing the produce of many acres of land into the 
smallest jjossible compass. 

Every estate owner can tell you how much sugar his factory exports 
but very few can tell you how much sugar is imported^ and yet he 
pays for these imports either in hard cash to the cane farmer, or in 
wages to his own field-laboiirers. Canes may be purchased by weight, 
hut canes are not sugar, and only the chemist can ascertain what price 
is being paid for the sugar in the canes. Hence, chemical control is 
to the sugar producer what book-keeping is to the business man. 

And, just as the business man must understand tbe principles of 
book-keeping in order to ascertain his financial position from time to 
time, so the manager of a sugar factory should understand the 
principles of chemical eonti'ol in order to run his factory on economic 
lines by calling in the seiwices of the chemist, or by handling the 
polariscope himself. In the present chapter we shall attempt to 
explain how the polariscope enables us to take stock of the sugar 
entering the factory in the form of juice. 

Before entering into details, it will be well to take a general view of 
the task before us. 

By means of the polariscope we shall learn what weight of sugar is 
dissolved in 100 volumes of juice. For the sake of convenience, the 
result will be expressed in pounds per gallon. 

“ As only an ounce or two of Juice can be examined in the polariscope, 
one main difficulty will be to obtain a sample accurately representing 
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the -wliole of the juice passing into the factory per day. The total 
volume of this juice being also measui'ed, '^ we shall finally obtain the 
information sought by multiplying the total number of gallons by 
the pounds of sucrose per gallon as indicated by the polariscope, and 
hence termed the Indicated Swjar in tJte Jnice, 

SAiVtrLXNG. 

A sample caught from the mill bed can only represent the small 
<|na.ntity of juice then flowing. Sxich a sample is, therefore, mainly 
useful for testing the juice extracted fioni a particular lot of canes, as 
in the experiments described in Chapter YIII. 

A general sample is best obtained by mixing together small samples 
taken from each clarifier tank filled during the day.- This is done as 
follows: — 

Referring to the last chapter it will be seen that samples of juice 
were taken from each clarifier in rotation after the contents of the 
latter had been tempered and mixed. These samples may therefore 
he regai'ded as accurately representing the bulk, so that by mixing 
together ecxiial volumes of juice taken from every phial (or, indirectly, 
from every tank) we can obtain a single sample representing the total 
number of gallons treated per day. 

After standing undisturbed for, say, half-an-hour, the clear juice 
is decanted from each phial (in turn) into a 50-55 cc. measure flask 
until the latter is filled to the lower mark. The flask is then emptied 
into one of the large stoppered bottles (to be hereafter referred to as 
the “ sample bottle”). When this has been done, the balance of the 
juice left in the phials can be emptied out and the phials refilled from 
their respective tanks. To prevent fermentation of the juice a minute 
quantity t of bichloride of mercury is dropped into the sample bottle 
before commencing, {Note ,—The small bottle containing the bi¬ 
chloride must be kept in the laboratory as it is highly poisonous.) 

As it is essential that every tank of jnice should be duly represented 
in the sample bottle, the pan boiler or the factory overseer should be 
placed in charge of the work which may include the various tests 
described in the last chapter. As a further check it is of course easy 
to measure the volume of juice collected in the sample bottle at the 
end of the day, using the 200 and 100 cc. flasks; this volume divided 
by 50 should give the number of clarifiers run.” 

As it is customary to finish off the day’s work by wasliing down 
the mill, special care must be taken in sampling the last two or three 
clarifiers which would contain a mixture of juice and wash-water. It 
is mei’ely necessary to remember that whatever it is to bo evaporated 
has also to be measured and sampled if oxir system of stock-taking is 
to be a practical one. 

^Seo Chapter I. 

t As much as will rest on the tip of the blade of a pocket knife. 
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Analysis. 

A sample of juice collected from the mill bed and measuiing, say, a 
pint, must be allowed to stand for about 20 minutes in order to allow 
the suspended imj)urities to settle, and the air bubbles to rise. The 
foam is then removed as completely as possible by means of a large 
spoon, and the liquid slowly decanted into a hydi’ometer jar, placed on 
the laboratory sink {Fig. 1). If the decantation is done carefully there 
will only be a trace of foam at the top of the jar, and this can be 
caused to overflow by the addition of a little more juice. The sample 
is then ready for testing. 

The mixed sample collected from the clarifiers is already ‘‘ clean,’’ 
but must be cooled before being tested. If the analysis is required on 
the same day, the sample bottle may be placed in a backet, half filled 
with cold water, for an hour. Or, the sample may be left in the 
laboratory overnight, and analysed the next morning; the juice being 
prevented fi'om fermenting by the bichloride of mercury previously 
added. 

The Tensity Test .—This has been fully described in Chapter V., 
pp. 516-519. We will assume that the temperature of the juice is 
78® E., and the reading of the Brix scale 18*2. The reading at 81® E. 
(or the corrected reading) is, therefore, 18*0 Brix. 

The Optical Test .—In Chapter YII., we explained how to use the 
polarisoope, and the principle on which the instrument is graduated. 

A portion of the juice (used for the density test) is clarified with 
basic acetate of lead, as follows: fill a 100-110 cc. flask to the lower 
mark with the juice, add 5 cc. lead solution from a graduated pipette, 
and finally, 5 cc. of rain water to dilute the whole exactly to the upper 
mark. The contents of the flask are next thoroughly mixed by 
shaking and inverting the (closed) flask several times, and the contents 
poured upon a fluted filter paper in the apparatus shown in Fig. IS. 
Eor details of these manipulations the reader must refer to Chapter lY., 
if he has not already made himself familiar with them. 

The observation tube is filled with the clear and almost colourless 
filtrate so obtained and a series of five polariscopic observations made, 
from which the mean value is calculated. Another series of five 
readings must be made with water after the observation tube has 
been washed free from juice. Let us assume, by way of example, 
that the juice gives an average reading of 53*7, and the water (or 
zero point) a reading of + The corrected reading of the juice 
will, then, be 53*7 — *2 = 53*5. 

As it stands, this result has no practical meaning, because, as ex¬ 
plained in Chapter YII., the numbers on the scale of the polarisoope 
indicates percentages only when the normal weight (26*048 grams) of 
the sample are dissolved or diluted with water to 100 c.c. Now, the 
percentage of sugar in the juice may be expressed with equal accuracy 
in either of two ways, namely, by weight or by volume. In the 
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former case we should require to know the weight of juice entering 
the factory in order to dediico therefrom the weight of sugar thus 
imiwrted. In the case of percentage by volume, the weight of 
imported sugar can be deduced from the volume of the juice, and the 
result is most conveniently expressed in pounds per gallon. 

To obtain the percentage of sugar by volume directly from the 
polariscop© wc should have to measure 2(i'0I8 cubic centimetres 
(instead of grams) into the 100 c.e, measure flask, add some lead 
solution, a,ud dilute the whole to 100 c.c. Instead of this, we took 
100 c.c. of juice, diluted this by one-tenth, and obtained a mean 
reading of 53*5. 

The necessary calculation is not very intricate if made in two 
stages, as follows :— 

(a.) The juice was diluted by one-tenth, hence the undiluted juice 
would have given a reading of o3'5 + 58*85. 

(5.) If the undiluted (or 100/^) juice gives a reading of 58*85, a 
26*048 1 solution of same would give a reading of-—=: 


15*33; and this means that the sample of juice tested contains 15 33 
grams per 100 cc. 

This result is definite enough to the chemist, but to give it a 
practical meaning in the factory it is merely necessary to re-state it 


as under:— 


15*33 grams per 100 cc. 


— T533 ,, ,, 10 ,, 


= 1*533 pounds per gallon. **' 

If we have succeeded in making this clear, it now only remains to 
reduce om* calculation to its simplest form for x^ractical use. 

Let M stand for the scale reading of any sample of juice, then 
*02865 X = pounds of sugar per gallon of juice. 

In the above example H = 53*5, and *02865 X o3*5 =: 1*532775. 
Leducing the number of decimal places to three, this becomes 1*533, 
the result obtained above. 

A very convenient ’way of abbreviating this calculation is shown 


below under A. A. 

B. 

G. 

Polariscopo reading ~ 53*5 

.... 53*0 

.... 53*25 

5350 

.... 5300 

.... o32o 

5682 

5682 

5682 

10700 

.... 10600 

. 10650 

4280 

.... 4240 

4260 

321 

318 

320 

27 

27 

'27 

15328 

.... 15185 

.... 15257 

Pounds sugar per gallonzz 1 *533 

.... 1*519 

.... 1*526 


Because 10 pounds of distilled water measure 
water measure 10 cc., and these ratios are identical 


I gallon and 10 grams of distilled 
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Here, the decimal points are omitted and the reading is expressed 
in four figures by the addition of a final jero. The number 5350 is 
then multiplied by the number 5682 (v.c., 2865 reversed) in the 
follov^ing manner;— 

10700 = 5350 X 2 in the usual way. 

4280 = 53510 X 8. 

321 = 53150 X 6 (adding on 3, which would have been carried 
forward if the right-handed number (5) had 
also been multiplied by 6). 

27 = 5|350 X 5 (adding on 2, which would have been carried 
forward if the right-hand numbers (3 and 5) 
had also been multiplied by 5. Thus:— 

|35 X 5 = 1|75, and this is practically 2|00). 

Under B and 0 we give two other examples of this short cut. 

The Quotient of Purity is the ratio of sucrose to the total solid 
matters dissolved in the juice, and is calculated from the data already 
obtained. Thus, the density test gave IS’O Brix, and this means 18*0 
parts by weight of dissolved solids per 100 parts by weight of juice. 
The question, then, is—how much of this 18^^ of total solids consists 
of sugar ? 

The optical tests indicates 1*533 pounds of sugar per gallon of juice, 
and we have now to express this in terms of percentage by weight. 
Turning to Table I., Chapter V., we find that juice of 18*0 Brix 
weighs 10*707 pounds per gallon, and :— 

10*707 : 1*533 : : 100 : x=. 14*318^ of sugar by weight. 

In every 100 parts by weight of juice, there are, therefore:— 


Total solids (Brix). 18*0 

Sucrose. 14*318 


and 18 : 14*318 : : 100 : a; = 79*5 Purity. 

The Yolttme oe the Juice. 

AiTangements for measuring the juice in the clarifiers were 
described in Chapter I,, but as the juice is to be measured Iwty 
certain calculations are called for in adjusting the working capacity 
of each taiak. An example will make this clear. 

In a factory designed to treat 300 tons of cane per day, the juice 
expi*essed by a three-roller mill is to be measured in eight similar 
tanks. The internal dimensions of these are: 5ft. 3in. X 5ft. X4ft. Sin. 
deep, giving a total capacity of 211,680 cubic inches, or 763*5 gallons. 
Allowing sufficient empty space at the top of each tank for stirring 
the juice after tempering, we should, in this case, adopt a working 
capacity of 700 gallons and thus, at the same time, secure a simple 
factor for calculating the total number of gallons of juice per day. 

But, since the volume of any liquid depends on its temperature, all 
measurements of the hot juice must be corrected for expansion. A 
simple experiment will make this clear. 
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Pill a 100 c.c. flask exactly to the lower maik with juice at a 
temperature of 84^^ P. Attach one end of a piece of string to the 
neck of the flask in such a manner that the flask may be suspended 
in one of the clarifier tanks with only the upper half of the neck 
above the level of the hot juice. After being thus heated for about 
20 minutes, the contents of the flask will have attained the teinpera- 
tiire of the hot juioe, and it is then observed that the level of the 
contained liquid has risen perceptibly above the 100 c.c. mark. 
Hence, if the original 100 c.c. contained 15-83 grammes of sugar, we 
now obtain, say, 103 c.c. containing the same weight of sugar, or 
only 1-488 grammes per 100 c.c. 

The expansion of sugar solutions by heat has been studied with 
great care, and we may accept the following data as reliable. If a 
gallon of juic<^^84° P. be taken as unity, then 100 gallons of juice 
.become :— 

102-16 gallons at 180^ P. 

102- 85 „ „ 185° P. 

103- 03 „ ,, 190° 

103-27 „ „ 195° 

103-45 ,, ,, 200° 

The temperature of the juice in the clarifiers depends not only on 
the number and dimensions of the juice-heaters, but varies in propor¬ 
tion as the heating surfaces become coated with scale and dirt. If 
the tubes are onlj^ cleaned once a week, the temperature of the juice 
may drop from 200° P. on Monday to about 180° P. on Saturday. In 
this case we must adopt the mean tem 2 )erature of 190^-' P., requiring a 
■correction of 3|, 

To measure 700 gallons in each of the tanks referred to above these 
must be filled to such a depth as will give 700 3^^ X 700 == 721 

gallons of hot juice. The total de 2 '>th was stated to bo 4^ 8", and the 
total capacity 763*5 gallons, or 13*63 gallons 2>ei* inch in depth. The 

701 

required depth of juice is, therefore, e". “Indicator 

brackets” (described in Chapter I.) are now attached to the sides of 
each clarifier in such positions that the pointed extremities of the 
bracket are 4^ 5" from the bottom of each tank. When the tanks are 
subsequently filled so that the surface of the juioe just touches the 
“ indicator points ” we know that each tank holds as much hot juice 
■as would occupy a volume of 700 gallons at the normal temperature 
of 84° P. 

(To he eontmueiL) 


Mexico has applied to the Canadian Government to allow Mexican 
sugar to enter Canada at the same preferential rate as sugar from the 
British West Indies. But Mexico is not a British colony, so it is 
■diflioult to see on what grounds she claims this special treatment. 
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MUTUAL CONTEOL. 

In Java there is a system for the exchange of information concerning 
the working of the sugar factories thei’e, which is known by the name 
of “ Mutual Control.” According to this system, each factory sends 
particulars to date as to working, comparison of the juice, &c., every 
fortnight, or, if this is not possible, every month, to the experiment 
stations, which superintend the system and distribute the results. In 
order that the drffierent results may be comparable, particulars are 
given in the first list of the season as to the kind of installation and 
the modes of clarifying employed. With the same object, all the 
factories use the same system of chemical control, while their chemists 
employ, as far as possible, the same methods of analysing the juices, 
megass, &c., and give the weight of the cane and the measure of the 
juice without any unjustified correction. In this way, each factory 
can gain information as to what results are being obtained at the others, 
and the superiority or inferiority of any one factory is quickly shown. 

It would be quite possible to adopt a similar system for the West 
Indies fi’om Jamaica to Demerara for such factories as possess a 
complete system of control, that is, the means of weighing the cane, 
measuring the juice, &c., and a competent chemist provided with a 
good laboratory. Barbados would be the best centre for the collection 
and distribution of results, the expenses of printing and posting of 
which could be covered by an annual fee of eight or ten shillings from 
each factory, while no numbers of the report would be sold outside. 

It should not be difficult to find some organisation willing to under¬ 
take the woi'k of receiving and collating the reports. This work 
might also be done in Demerara or any of the other islands. 

The writer will be glad to receive any communication on the 
subject from any one interested in the proposals. 

Antigua, J. Lely. 

dth February, 1906. 

Particulars to date under the following heads are to he forwarded 
by each factory to the central station every fortnight. 

(Tons are given* to two places of decimals; Brix and sucrose 
percentages to two places of decimals; and purity to one place.) 

Tons of cane crushed. . 

Gallons diluted juice . 

Tons ,, ,, . 

Gallons last molasses . 

Tons ,, ,, . 

Tons filter cake... 

Cane fibre . . 

/Solids.. . 

Bagasse < Fibre . 

(Sucrose v. - .. .. ,. .. ., _ 


14 
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Brix. Sucrose. Purity. 

Normal juice . 

Diluted ,, 

Masse-cuite . 

Boiled seconds 
Dilter cakes . 

First sugjir. . 

Second ,, 

Molasses 

Kecovored. 
(Add sugar 
under 

Amount. Lost. Extracted, treatment.) 

Sucrose per 100 cane.... 

Extraction . 

Dilution . 

Gallons normal juice per ton of cano . 

,, ,, 5 , ,, all sugars. 

Sucrose recovered per 100 sucrose in juice (only 
sugars). 

Particitlaiis to be at the Commencement 

OF Each Season. 

1. Type of cane feeder. 

2. ,, crusher. 

3. ,, two-roller mill. 

4. ,, three-roller mill. 

5. Maceration, if employed, hot or cold ? 

6. ,, ,, after which crushing. 

7. System of clarification. 

8. Chemicals employed besides lime, and where they are used, 

9. Method of treatment of the thick juice—elimination or filtra¬ 
tion ? If filtration, state type of filter. 

10. Type of evaporators. 

11. Method of after crystallization of 1st masse-cuite. 

12. „ „ , „ „ 2nd 

13. System of centrifugals for 1st sugar. 

14. ,5 ,, ,, 2nd ,, 

15. ITow the molasses are disi)OBed of. 

16. Name and address of company hy whom the factory was built 
and the machinery supplied. 

17. System of boilers employed. 

18. Name of manager. 

19. ,, superintendent responsible. 

20. ,, chemist responsible. 

The particulars are suitably collated and a copy forwarded to each 
member. 

The form is left blank in the case of particulars which cannot or 
may not be given. ___ 
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HATTON’S PATENT DEFECATORS. 

On the accompanying plate we illustrate in sectional elevation one 
of Hatton’s Patent Continuous Cane Juice Defecators, of which we 
understand the sole licensed manufacturers in the United Kingdom 
are Messrs. Fawcett, Preston & Co., Ltd., of Liverpool. It has 
several interesting features, and a short description of the same will 
not be out of place. 

The Hatton system of defecation was first tried in Santo Domingo ; 
and its early success there led to its introduction into Cuba in 1900. 
Here it came under the notice of a member of the above mentioned 
firm who was so impressed with it that he secured the sole rights of 
manufacture in the United Kingdom. 

The juice from the mill is limed cold to the degree desired and 
found most advantageous, and then flows in a constant and steady 
stream by the juice pipe A through the regulating cock B, into the 
defecator by the pipe C, which delivers it at the bottom of the copper 
double bottom of the Defecator. As the defecator fills up, the juice 
overflows and fills the vessel D, which is closed at the bottom. The 
juice then finds its way up the internal pipe E, and so away by the 
discharge branch into the clear defecated juice canal, whence 
♦it passes direct to the supply tanks, feeding the multiple eflect 
evaporator. If it is desired to treat the raw juice with sulphiuous 
Acid Gas, it is put through the gassing tower before it is limed. 

The limed juice being delivered in a constant stream to the Defecator, 
^ and the heat being maintained in it at the desired temperature, the 
effect of the combination is as follows:— 

Instead of discharging cold juice in the ordinary manner on the 
, top of the juice already partially heated, and so producing counter 
. currents of an objectionable nature, the juice flows in a steady stream 
into the Defecator at the bottom, where it is immediately heated, and 
rises of its own accord without meeting any down currents. 

The scums form,- as they rise, a thick layer on the top of the liquid, 
and prevent any loss of heat from its surface, or inversion by exposure 
tb the atmosphere. 

The’juice flows over the edge of the vessel D to the bottom thereof 
without candying down any of the light vegetable matter in suspension, 
so that the juice ascends the internal pipe and goes away from the 
Defecator in a clear state. 

The vegetable impurities, always floating and ascending, collect 
under the mass of scums and add to them, with the curious result 
that although the heat never exceeds 210® Fahr., the scums become 
comparatively dry and are pushed up several inches above the rim 
without overflowing. 

These scums are removed from time to time as they collect, and as 
found convenient, and are sent to the fields as manure. They only 
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-contain a trace of sweets, and not sufficient to make it worth while 
treating them further in filter-presses or otherwise. Any earthy or 
other matter that may he precipitated during the process, and fall to 
the bottom, might, if left there, interfere with the heating efficiency of 
the copper bottom. They are therefox'e remoyed once in two hours 
by gently revolving the scraper, and so loosening the incrustations 
which are carried up with the other impurities. * 

It is claimed that the Defecator, under these conditions, can work 
continuously for several days and nights. But if work is not carried 
on at night, a little lime scattered over the toj) of the scum cake will 
prevent any deterioration of the juice, while the scum cake itself will 
prevent any appreciable loss of heat, which is also maintained by a 
self-acting steam valve with which the pan is fitted. 

In order to secure an efficient separation of the juice on the one 
hand from the scums which float to the top, and on the other hand 
from the heavy impurities which sink to the bottom, it is necessary 
to provide in ordinary double-bottom defecators, as usually worked, 
a total capacity of at least double the number of gallons of juice to bo 
defecated per hour. Thus an estate expressing 5,000 gallons of juice 
per hour would need 10 Defecators of 1,000 gallons capacity, and two 
hours would be required for the series of operations in each Defecator. 

But the makers claim that in a Defecator of 1,000 gallons capacity, 
fitted under the Hatton system, 12 minutes are required to fill it up, 
after which 1,000 gallons of juice run out of it in a steady stream per 
hour, so that only half the capacity of Hatton Defecators is required 
to deal with the same quantity of juice. 

The out-flowing juice is perfectly clear and defecated, because 
during the whole time the juice is in the Defecator, it is exposed to a 
temperature of 210“ Fahr., which is kept constant by means of an 
ingenious Heat Begulator consisting of a copper pipe closed at one end 
and fixed inside the Defecator. This copper pipe follows th|f curve of 
the bottom of the defecator and is filled with water. The expansion 
and contraction of the water in this pipe causes the diaphragm in the 
Heat Begulator to rise aixd fall, and shuts off or opens the steam inlet 
valve, which is of the balanced type. This simple contrivance has 
proved laost efiiciont in the numerous cases in which it has been 
adopted. 

Since their iutroduotion, 154 Hatton Defecators have been sot up in 
Cuba on 15 estates, turning out in the aggregate 787,000 sacks of 
sugar, or about 112,400 tons por crop. 


The sugar crop of Mauiitins has been estimated at 180,000 tons, or 
40,000 in excess of last year’s crop. The low prices obtained have, 
however, proved very disappointing and only a small margin of 
profit has been gained. 
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aLUCINIC ACID. 


One of the most interesting constituents of cane sugar molasses is 
glucinic acid, which is present in all concentrated products which 
have be^n exposed to a temperature exceeding (55^0. Its constitution 
is still a matter of doubt, although Eeichardt described it in 1870. 

The following methods of preparation are given in Watts’' 
Dictionary of Chemistry, Yol. II. (1890 Ed.), p. 612: (1) Saturate 
glucose solution with lime or barjrta and leave it for several weeks. 
Add basic lead acetate, which produces a bulky precipitate of lead 
glucinate. (2) Melt glucose in its own water of crystallization at 
100° and mix with warm concentrated potash solution; when the 
first reaction has ceased, precipitate with lead subacetate. (3) Boil 
cane sugar with dilute sulphuric acid in contact with air. Eilter, 
neutralize with calcium carbonate, evaporate to dr;^mess (!), dissolve 
in a little water and mix with alcohol, when calcium apoglucinate is 
precipitated, while calcium hydrogiucinate remains in solution 
(Mulder). It becomes brown when boiled with sulphuric or hydro¬ 
chloric acid, apoglucinio acid being among the products. According 
to Grote and Tollens, the product obtained by Mulder’s method is 
not glucinic acid, but calcium laevulate [C 3 ll 5 (CaO) 3 ]. That it is 
not the glucinic acid of sugar molasses is evident, as it would have 
been decomposed during the evaporation to dryness. 

Eeactions in luhich Gliicruic Acid is formed. —(1) If glucose is 
heated with potassium hydroxide or caustic soda, decomposition sets 
in at a temperature between 60° and 70° C., and on boiling for a long 
time, complete destruction results. If a dilute glucose solution is 
mixed with an alkali, the alkalinity disappears, slowly in the cold, 
rapidly when hot, the temperature in the latter case not exceeding 
80° 0.^ The liquid reduces Eehling’s solution even at ordinary 
temperatures. On standing, it absorbs oxygen, becoming yellow or 
brown in colour and developing heat, while the salts of two acids, 
glucinic acid and “saccharum satire” [Oi 4 iIi 90 i i(?)] are formed. 
(2) When glucose is heated out of contact with air with baryta, it 
gives acetone, and barium glucinate finally remains (Kawalier). This 
is also formed, with production of heat, when glucose is heated with 
crystallized baryta at 100° 0. On heating glucose with hot saturated 
baryta, dissolving the product and decomposing it with an acid, we 
get, in addition to glucinic acid, melassinic acid. Heating glucose 
with three times its weight of baryta and a little water at 160° 0. 
causes Q0% of it to form lactic acid; at 240° 0. it decomposes, without 
developing gas, into formic, acetic, oxalic, lactic and protocatechnic 
acids, pyrocatechin and, probably phloroglucin. (3) Kawalier also 
states that polysaccharides, of which one constituent is glucose, will 
give glucinic acid among the products of decomposition; among these 
are saccharose, lactose and rafldnose. In addition, according to 
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others, galactose and mannose, and of course in a high degree, invert 
sugar give the same iDroducts, as Winter has proved by his interesting 
experiment (See below). Weak laevulose, especially, which is readily 
oxidized in cold solutions, is easily transformed. 

lieactions of Oluchiic Acid, —( 1 ) If, according to Prinsen Goorligs, 
a solution of the neutral calcium salt is heated on a w^ater bath, it 
suddenly begins to froth at a temperature of 85® 0 . evolving carbon 
dioxide and a stinking gas, leaving formic, acetic, humic and apo- 
glucinic acids, the solution becoming at the same time dark in colour 
and strongly acid. Ilerzfeld did not find the decomposition so simple, 
but he confirmed an experiment by Winter which was conducted as 
follows:—A 1 ^ invert solution was carefully heated with 0*5 
calcium hydrate, when a white, bulky, viscous, basic lime salt was 
formed. This cannot be filtered and, on further heating it dissolves, 
finally decomposing and forming a brown solution in the presence of 
air. It is purified by decanting and adding lime solution from time 
to time, out of the presence of air, a long time being allowed to elapse 
between each addition. In this way, it is obtained as a pure white 
mass from which the free acid is prepared by decomposing the salt 
with dilute sulphuric acid and extracting with ether. Prepared in 
this way, it forms very hygroscopic needle-shaped crystals \vhich, 
while standing over sulphuric acid, first liquify and then recrystallize, 
forming crystals similar to those of saccharose, thus suggesting that 
atomic intermigration has taken place. Pinally these decompose into 
formic, carbonic and apoglucinic acids. The glucinic acid prepared 
in this way is probably identical with the on© which occurs in 
molasses. It was found to reduce Pehling’s solution when cold, 
decompose when heated and to dissolve easily in water, alcohol, 
chloroform and ether, properties which were confirmed by Herzfeld 
except in regard to its solubility in the last-mentioned liquid, 
( 2 ) In connection with the decomposition reactions of glucinic acid, 
their immense complication is shown by the following observations of 
Allein and Q-and:—G-lucose is, by simple loss of water, decomposed 
into glucinic acid [Ojgll, gO,^], which itself easily decomposes into 
pyrooateohin and gluconic acid which latter 

partly oxidizes to dibasic saccharic acid [“ 55 uokorsauro”** 0 ( 5 Ht ^, 0 ^] 
and partly splits up into lactic acid and glyceric acid 

[OgBL^jO^], the last one again giving lactic acid and oxalic acid 
[OgH^Oa]. Lactic acid partly gives tartronic acid [G 3 II 4 O J, which 
with carbonic acid forms dioxytartaiic acid and, further again, pyro- 
catechin. At this stage, some of the tin chan god lactic acid, by 
condensation with pyrocatechin, yields C(jH,^(Ori)g(OE^).^COOE'=r 
dioxyphenylpropionic acid, a methylhydrocaffeic acid, 

[C«K3(OE),.OH,. 


OOOE] 
'—E 
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and this, by loss of carbonic acid, forms (OH) 2 . 0 H 2 .CH 3 . OH,, 
From comparison with other observations it is evident that the 
decomposition products, are not always the same, either as to kind 
or quantity, formic and acetic acids being among them in addition 
and, of the higher combinations, caramellin and humic acid. 

More particulars, of later date, are given by Lippman in his well 
known “ Die Chemie der Zuckeravten.” Glucinic acid is, according 
to Dubrunfaut, 0^ according to Eeichardt, Oj j 

HoO, It is tribasic and forms a bitter syrup soluble in water and 
alcohol. It gives a characteristic blue violet colour with iron salts 
such as ferric chloride. The alkali salts, the foimula of which is very 
uncertain, are soluble, forming a brownish red solution which reduces 
Fehling’s solution slightly. The salts of lime are yellow and are 
precipitated from an alcoholic solution by lead sub-acetate and from 
an aqueous solution by silver nitrate and mercurous nitrates, and 
barium chloride. They reduce Fehling’s solution to the same extent 
as glucose (Dubrunfaut). The acid itself is a negative molasses former. 

Froth Fermerdation .—As has been stated, glucinic acid, when heated 
to temperatures above 65° C., decomposes into formic, acetic and 
carbonic acids. This decomposition has been named ‘ ‘ froth ferment¬ 
ation,” though it is not true fermentation, for sterilizing the molasses 
does not prevent it. “ Froth fermentation ” is prevented by employing 
double carbonatation, for if the first carbonatation is carried on until 
the juice subsides rapidly and in a clear condition while still alkaline, 
the temperature not being above 65°, the whole of the acid is removed 
(a fact that is evident when it is recalled that it is precipitated as a 
basic salt by lime) so that froth fermentation is prevented from 
occurring during the second carbonatation; it does not take place 
during the first owing to the low temperature. If double carbonatation 
is not employed, the following procedure may be adopted: ( 1 ) Work 
rapidly. ( 2 ) Leave no strikes hot in the pans or mixers. (3) Boil 
with a full vacuum (24in.). (4) Do not use an excess of lime in 

clarifying, (o) Do not put lime in the syrup or molasses; this 
reduces the quality of the syrup and there is, moreover, a loss of lime 
and sugar. ( 6 ) Blow the molasses up with steam and skim the dirt 
off uirtil the surface is clean and black; it is most important that the 
skimrnings should be thrown away. (7) Let the air pump run through 
for seven to ten minutes after steam is shut off. By such means 
frothing is almost sure to be prevented, so much so that tanks in which 
molasses is standing may be filled to two to four inches from the rim. 

Molasses cannot be freed from gluoinio acid by the use of either 
normal lead acetate or by the basic salt. This may be proved by 
clarifying the molasses with these, and, after freeing the liquid of 
lead and evaporating it to a thick syrup, adding five volumes of 
alcohol, by which pectine is precipitated; after two days’ settling, 
glucinic acid is found in the alkaline filtrate. 
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I haye, on one occasion, seen a vacuum pan cracked by the pressure 
of the gas evolved during froth-fermentation. The molasses strike, 
which had been boiled at too high a temperature, was left in the pan, 
all valves, &c., being shut; after three days the pressure becaoio so 
great that the pan gave way. At the same time, a strike left in the 
other pan at 44^ 0. did not show any frothing. The strike which 
caused the injury to the pan was dilficult to cure, and gave a very 
poor rotiirn, showing, contrary to what Prinsen Goerligs says, tliat 
froth fermentation has a harmful effect on the masse-cuito. 

Decomposition of the glucinic acid is, of coiu'se, taking place during 
the boiling process, but it is not conspicuous because the products 
escape observation. There is very little decomposition as long as the 
solution of the impurities is not very concentrated, but, when boiling 
for last molasses, the glucinic acid, which cannot exist in a concen¬ 
trated form at the temperature, begins to decompose more rapidly as 
more sugar crystallizes, and the impurities become more concentrated. 
It has been noted that this decomposition is possible even at ordinary 
temperatures (about C.) when the liquid is alkaline, especially if 
the alkalinity is due to the pressure of lime. As will be evident from 
what has been said, there is some confusion in the literature of the 
subject as to the properties of glucinic acid, and it is my opinion that, 
as there are sixteen possible isomers of glucose, all of which have been 
made synthetically, it is in the same way quite possible that there is 
more than one isomeric glucinic acid. That more than one glucose is 
present in cane juice is proved by my own observations, with purities 
over, or quite near, one hundred in mill j nice, made at the Poerwodadi 
Sugar Pactory, Madioen, Java, which show in addition that these 
glucoses are unstable. The particulars are as follows :— 

JtriCE m THE Triple Efpbot. 


Brix (Total Solids) .. 

I. II. 


III. 

I. 

II. in. 

22'87 .. 27*5 

0 . 

. 43*80 .. 

18-0 

27-0 .. 44*0 

Sucrose (Polarization). 

21*28 .. 25*10 . 

. 39*185 .. 

16-52 .. 

24-68 .. 39-8 

Purity.. 

93*05 .. 91-50 . 

. 90*90 .. 

91-8 ., 

91-4 .. 90*5 

The amount of glucose present did not change 
Purity of Parity of 1 Purity of 

Jaices. Syrup. 

in any 

instance. 
Purity of 
Synip. 

97M>2 .. . . 

. 89*8 


98*1 


^ ^ , 

97-9 .. .. .. 

. 89*8 


10:3-4 

. 


96*3 . 

— 


89 ’4 . 



90-7 . 

96-6 .... .. 

. — 


89*9 .. 


,,,, 93*() 


It will be seen that the last two observations aro of a nature contmiy 
to the first. 


In addition to the possibility of there being several glucinic acid 
isomers, it is very likely that one of them can he formed from another 
by atomic intermigration. Such a fact would explain why, while 
observers attribute different properties to it, they all agree that it is a 
very unstable body, as regards Us constitution. 


J. Lely. 
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CEYSTALLIZATION IN MOTION CEYSTALLIZATION 
AT EEST. 

The Hawaiian Sugar Chemists’ Association has lately been investi¬ 
gating the merits of Crystallization in Motion as compared with 
the older method of Crystallization at Eest. Their Chairman of 
Committee, Mr. E. E. Hai'tmann, has just issued a detailed report on 
the result of his investigations, and as this is a question of considerable 
interest at the present day, we venture to reproduce below his remarks 
and the conclusions he has arrived at. We are indebted to The 
Planters' Monthly for our information. 


I beg herewith to submit my report on ‘‘ Crystallization in Motion 
V. Crystallization at Eest.” It was my original intention to compile 
and tabulate the results obtained at the various factories in these 
islands in connection with the types of boiling and crystalKzing 
devices and their respective capacities. With this object in view I 
sent to the members of this Association a circular with a set of 
questions covering these points. But few answers were received and 
of these only four from factories using crystallizers. These reports, 
however, shed a great deal of light on the question. 

The statements sent in did not lend themselves for tabulation, and 
this is not surprising, as there are as many modifications of the 
imocess called “Crystallization in Motion” as there are factories 
using crystallizers. 

The success or non-success of the process depends primarily upon 
the work done in the pans. Uniformity of the grain is a condiUo sine 
qua non, as is also a complete chemical control. 

Next in importance is the cooling of the masse-cuite. The process 
of cooling must keep pace with the exhaustion of the mother liquor, 
in other words, the saturation of the mother liquor must be kept 
constant. If the cooling is conducted too slowly, a portion of the 
recoverable sugar will be retained in the mass, as then the viscosity of 
the mass increases at a gi’eater ratio than the attenuation of the 
mother liquor. According to Horsin-Deon, the viscosity is the 
inverse function of the temperature. If on the other hand the 
cooling takes place too rapidly, formation of false grain will be the 
inevitable consequence. 

With the above-mentioned conditions satisfied, excellent work is 
being done in Java, where with moderate equipment the mas&e-ouite 
is separated into sugar polarizing 91 and over, and waste molasses 
with an apparent purity of little over 30. Among the large number 
of factories I visited in that country some years ago, the one at 
Tegowangi took first place in regard to boiling and crystallization; 
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X^articulai" interest will therefore attach to a description of the methods 
in use there. h£r. 0. E.. F. Aiidree de la Porte, the manager of that 
factory, outlines his modus operandi as follows :— 

“ As little lime as possible should be used for defecation, so that 
the clarified juice is barely alkaline. The sediment (the mud) is 
again mixed with lime and thoroughly boiled (preferably by Idowing 
steam into it), the quantity of lime being just sufficient to allow of 
easy filtration. Care should be taken that the syrup is always kept 
alkaline. 

“ The most imxDortant part of the work is done in the vacuum pan, 
grain is formed as low in the pan as }30Ssiblo, and care taken that this 
grain grows regularly. False grain is easily formed. When tho 
desired amount of masse-ciiite is made, it is boiled down to 95^ or 96° 
Brix and—hy shutting off the injection water—heated to 70° C. The 
molasses—previously heated to 80° 0.—are drawn in now.” 

If the molasses supply tank is on a lower level than the j)an, the 
molasses have to he mixed with water or then a pnmj^ has to be \ised 
for feeding them into pan. The molasses are drawn in little by little, 
and every time boiled down on the grain, until the finally desired 
density is reached. This latter is usually to 96° Brix. Before 
discharging the masse-cuite is heated to 70° 0. Wlien the density of 
the masse-cnite is 97 or over, it is advisable to add waste-molasses. 

The crystallizer must be heated to 70° C. before the masse-cuite is 
allowed to run into it. After half-an-hour or one hour cold water is 
admitted and allowed to run continuously for 18 or 24 hours. It is 
necessary to know beforehand the purity of the mixed masse-cuite. 
which gives the best results. At Tegowangi and at some other 
factories in the province of Kediii the most satisfactory results were 
•obtained with the following mixture: Brix 96°, Pmity 69. This 
mixture is obtained from juices and molasses of various j^urities by 
aid of the following formula:— 

Y_ Capacity of pan (in gallons) X (69 — Purity of Molasses ) 

Purity of Original Masse-cuite — Purity of Molasses 

X = Number of gallons of Original Masse-cuite. 

Purity of Molasses to be determined beforehand. 

Piuity of Original Masse-cuite = Purity of Syrup. 

“A scale is plabcd outside of the vacuum pan, which shows the 
contents thereof at any given height. It is advisable to prepare this 
scale before giinding time by drawing known quantities of water into 
the pan.” 

The masse-cuite is natulrally moi'e or less tough and the centrifugals 
must run at a minimum speed of 1200 revolutions. 

The following table repi’esents a type of the work done and the 
manner of recording it:— 
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Date. 

Pan number. || 

Current ISTumber. 

Boiling time hours. 

Purity of Syrup. 

Purity of Molasses 
taken back. 

Purity of Masse~ 
cuite. 

®c5 

a. “ 
i- ® 
le = 

X- o 

03 CD 

& SS 

S 2 

Purity of Run off 
Molasses. 

Proportion of 
Molasses, 

dumber of hours 
in Crystallizer. 

Masse-cuite Brix. 

duly 12.. 

2 

176 

10 

79 

38*0 

63-5 

48 ! 

31-0 

90 in 145 

16 

98*0 

’3 }J • • 

1 

177 

10 

79 

37*5 

64*4 

47 1 

36-3 

90 in 14-5 

17 

95*5 

33 35 * * 

3 

178 

11 

79-5 

37*0 

64’8 

49 : 

32-7 

90 in 145 

12 

97*5 

33 33 • • 

2 

179 

12 

79 

36*5 

62-2 

48 

31-7 

89 in 145 

17 

98*0 


The ayerage daily output was 90 tons of sugar of 97^^ polarization, 
the equipment briefly as follows :— 

Three vacuum pans of 3300 gallons capacity each, 560 square feet 
of heating surface in each, with coils of o'6 inches diameter and 
outlets of 20 inches diameter. 

Six crj'stallizers of the same capacity as the vacuum pans. 

Twelve 30-inch centrifugals. 

Ten molasses tanks of 1760 gallons capacity each. 

The crystallizer shaft makes two revolutions per minute. 

In order to prevent the molasses from becoming acid, a Be. 
spraying solution of caustic soda is aj)plied in the centrifugals. Out 
of thi'ee crystallizer charges the molasses of one is thrown away. The 
masse-cuite for this one is boiled particularly heavy, and the steaming 
of the pan are not run into the same crystallizer. 

The manipulation of pans and crystallizers must to a great extent 
be left to the judgment of the chemist in charge. Horsin-Deon, 
ITerzfeld, and others have constructed formulio and tables, by which 
the relation between density, tempei’ature and proportion of sugar 
crystallized may be determined at any given moment. Commenting 
on his own figures the former says: For more or less impure solutions 
others conditions hold; but for the almost pure solutions commonly 
handled they will be found not inaccurate.” Based on similar calcu¬ 
lations Giaasson patented a process for regulating the supersaturation 
in the crystallization of impure sugar solutions. A description of 
this process is to be found on page 342, Vol. V., of the International 
Sugar Journal, It is well worth reading, although the figures apply 
to beet products, 

Where crystallizer goods are made for shipment, it is necessary to 
dry the sugars after they come from the centrifugals in order to 
prevent or check fennentation. Experience has taught us that, if 
this precaution is neglected, the sugars frequently, or even generally 
deteriorate in transit. Crystallizer goods must be washed in order to 
attain the required polarization; the water dilutes the molasses 




204 


adhering to the grains and renders them a fair medium for the growth 
and propagation of all kinds of bacteria and fungi. 

The better the exhaustion of the molasses, the lower will —cxieUris 
•parihus —be the polarization of the unwashed sugars in the centrifugals, 
and the greater the quantity of wash water needed to bring the sugar 
up to the required standard. A certain quantity of sugar will thereby 
be redissolved. A loss from tins cause may bo prevented by the nst^ 
of double gutters under the centrifugals. A groat many of those arc 
in use in Java, and, as shown by Mr. Johnson’s report, the arrange¬ 
ment gives satisfaction at Waialua. It is, of course, impossible to 
completely and perfectly separate the green from the diluted molasses. 
With the ordinary centrifugal the separation is very incomplete indeed. 

A number of machines, for which it is claimed that they give im¬ 
proved separation, have been designed and patented. The first 
successful attempt was patented in 1897 by Dobiecky. Other patents 
have since been taken out for improvements or machines built on an 
entirely new principle by Thonuis Law' Patterson (England, 1898), 
Adolf Holland (Germany, 1901), and several others. A device 
patented by W. Th. Matbieuwissen was investigated in 1901 by a 
commission of the Java Planters’ Association. This commission con¬ 
cluded its report as follows:— 

“ These figures show plainly, that a good separation between the 
green and the diluted molasses has taken place. The whole arrange¬ 
ment has made a good impression upon us, and we are of opinion, 
that good results may he expected from it, particularly in factories 
where muscovado is not the only product.” 

It has also been proposed to use two sets of ceiitrifugals in this 
manner:—The discharge of the hrst set is intimately mixed with 
molasses of high purity, and this magma run through a second set. 
This method, wdaile certainly eiBhcient, seems to reqxxire rather too 
much machinery to be practicable. 

The advantages of crystallization in motion are inversely propor¬ 
tional to the quality of the desired product. The sugar, which under 
other circumstances would have been recovered in a second grade, goes 
to increase the size of the crystals already present. The nucleus of 
the crystal, which has been formed from pure syrup, is white, the 
outer layers are more or less coloured according to the colotiriition of 
the molasses surrounding the grains. This is explained by the nature 
of crystallization itself. Successive layers of sugar are deposited on 
the crystals from the mother liquor. During this process small 
quantities of the mother liquor aro occluded or rotuiued as films 
hetweeii the layers of sugar. The quantity of molassos thus occluded 
is proportional to the surface area of the individual crystal, so that 
more of the mother liquor is occluded in the lai’go crystals tlmti in tho 
small ones. This is a phenomenon, which has to be reckoned with, if 
white sugar is to be turned out. 
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The masse-cuite is kept in motion in the crystallizer by a stirrer 
making one revolution in from one to two minutes. The speed, which 
gives the best results, has, like many other points, to be determined 
locally. 

If the main object of the process—ue., feeding the grain alreadj^ 
present instead of forming new grain—is kept in view throughout all 
the manipulations, satisfactory results may with confidence be expected 
from this method of crystallization. 

In deciding on the merits of the two ways of working it must be 
borne in mind, that the purity of the molasses alone cannot be taken 
as a criterion. Prinsen Greerligs has .shown that crj^stallization in 
motion does not affect the quantity of sugar crystallized, but the form 
in which it crystallizes. This is best illustrated by a comparison of 
the results of some experiments made by Prinsen Geerligs. The 
figures here given represent averages of a number of tests:— 

Crystallization. 


Purity of masse-cnite.. 

At rest. 

84T 

In motion. 

.. 83*4 

Purity of molasses 

44-0 

.. 46*4 

Water | molasses. 

24’6 

.. 22*9 

Sugar crystallized . 

66-3^ 

• • 64-0^ 

Amount of crystals obtained in centrifugals 

oo’2 

.. 64-0‘ 

Loss of crystals in curing % sugar. 

16-7 

0 


These tests show clearly, that with crystallization in motion all the 
recoverable sugar was deposited on the existing grain, in which form 
it was completely retained in the centrifugal, while in the coolers new 
grain to the extent of one-sixth was formed, which passed through 
the screen. 

- In one of the factories in Hawaii I compared the run-off from the 
centrifugals with the molasses drained from the same No. 4 masse-cuite 
through fine wire gauze. The apparent purity of the former was 38, 
that of the latter, 30. 

The loss of sugar caused by the passing of fine grain through the 
centrifugal screens can of course he avoided if the crystals are 
separated by drainage. In Java, the masse-cuite is filled into sacks 
made of matting, and the molasses are allowed to drain through the 
meshes during months, hence the name Sack-suiker.’’ 

This method has been improved upon by Maurice Lambert, who 
desmibes his process, which has been in use at the Toury Befineiy, 
in Prance, for five years, as follows :— 

“ The runnings from the first products are concentrated in vacuo at 
90^ 0. to 40° Be., then drained off and passed into so-called 
crystallizers, wherein the masse-cuite, without any stirring, crystallizes 
oat fully in 24 hours. The chief role in this process lies in the 
crystallizers; these consist of trapeze-shaped receptacles, which, with 
their partitions, are made of sheet metal. The bottoms possess 
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conical openings, which can be closed when required. At the end 
oi 24 hours, a large amount of very fine crystals has formed in the 
mass, and cooling has rendered the contents very concentrated. 
Hereupon the bottom .apertures are opened, and the molasses drained 
off. This draining lasts 70 to 80 hours, after which the bottom doors 
are again closed. The masso-cuito remaining in the crystalh’7:(ir,s is 
then dissolved in second saturation juice, By means of a circulating 
system the juice can pass repeatedly through the crystallizer, entering 
at the bottom and spreading tlirougli the sugai* mass; after being 
sufficiently concoutratecl it flows off at the top through a drain pipe. 
Lest the juice should get cold during circulation it passes through rt, 
heater previous to entering the crystallizer. The circulation is fully 
automatic, so that very little supervision is needed. ’When the sugar 
solution in the crystallizer attains a concentration of 28^ to 30“ Be., 
it is filtered and ready for further treatment.” 

This process does not appear to me to be suited for cane products. 
It does not eliminate the one objectionable feature of every modifi¬ 
cation of crystallization at rest, and that is the iiiovitahle formation of 
layers of different temperatures and different densities. It is evident 
that the mass cools more rapidly on the outside. The quicker the 
cooling, the quicker will be the separation of crystals from the mass, 
causing an increased attenuation of the surrounding medium. Another 
imi)ortant factor affecting the condition of the mass is the latent heat 
given off in the transformation from the bquid state to the solid, or 
the heat of crystallization. The rule, that the heat crystals ai’e to be 
obtained from a solution, which is kept in perfect tranquility, has 
many applications; but it does not hold good in the case of cane-sugar 
house products. It is evident that such stratification can not take 
place if the mass is kept in continuous motion from the time the 
crystals are formed. The motion must be continuous, for, should 
such layers be allowed to form, the subsequent agitation “would caaT.se 
a sudden separation of floury crystals from the supersafairatod mother 
liquor; in other words, intermittent agitation would cause the 
formation of false grain. 

Thus both theory and practice point to the snpenhu'ity of crystalli¬ 
zation in motion over the old process of boiling several grades, h3aving 
all except the first to crystallize in coolers or in tanks. 

Its advantages may bo summed up as follows 

1. The yield in marketable sugar is undispTitnbly larger* 

2. The process is simpler and much more cleanly, 

3. The finished product is more uniform, it is moreover proof 
against deterioration in transit. 

4. The froth fermentation of after-iTroducts is avoided. 

5. The exhaustion of the molasses—if not throughout nioro 
complete—is more uniform. 
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6. The waste molasses are of greater value for feed; they are not 
fermented and strongly acid as molasses which have been standing in 
tanks for months usually are. 

7. A saving is e:ffected in interest, as the sugar becomes available 
within a much shorter time. 

It has been urged that the practice of boiling back molasses causes 
deterioration of the latter and consequent loss of sugar. Prinsen 
Geerligs showed by a series of experiments made with a view of 
settling this point, that there is no difference in the composition of 
the molasses, and that therefore boiling back has no perceptible 
detrimental effect. 

The only thing that can be said for the old process is that it can be 
worked by rule of thumb, while the success of the new process, based 
on scientific principles, depends entirely upon scientific control. Where 
the services of a well qualified sugar house chemist are not available, 
nothing can he gained by substituting crystallizers for coolers. 

Ernest E. Hart^mann. 

Amongst the answers sent in, in response to Mr. Hartmann’s 
circular, we give the following two:— 

Mr. Horace Johnson, of Waialua, wrote as follows:— 

The Waialua mill is equipped with three 25-ton Kilby vacuum 
pans, sixteen Kilby crystallizers, holding 7000 gallons each, eighteen 
42-inoh water driven centrifugals, two Hersey dryers. 

The method of boiling is along the lines of the so-called Java 
process. We find that we obtain the best results by boiling two- 
grades of masse-cuites. That is by first boiling a strike consisting of 
such proportions of syrup and molasses of ca, 44 puiity as to yield 
a masse-cuite of ca. 6S purity. This masse-cuite remains in a 
crystallizer for twelve to sixteen hours, being cooled by the aid of 
water 3 ackets to about 38°0. This masse-cuite yields a molasses of 
ca. 44 purity and a sugar which, dried after slight washing, polarizes 
97-98. ' % 

Prom time to time, depending on the amount of molasses on hand, 
a second masse-cuite is boiled with such quantities of syrup and 
molasses of ca. 44 purity as to yield a masse-cuite having a purity of” 
ca. 56. 

This masse-cuite remains in a crystallizer fox twenty-four to thirty 
hours, being cooled to about When centrifagaled, this masse- 

cuite yields a molasses of ca. 33 i^urity and a sugar which, after 
^washing, polarizes 96*5-97, 

The sugars from the two strikes are mixed as they leave the dryers 
and shipped as one grade, the average polarization of which is 97-97*5. 

The molasses and the wash water from the second strike are 
separated by a system of double troughs. The undiluted molasses 
are thrown away and the wash water molasses re-boiled with the next 
low grade strike. 
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As is seen by tlie above outline, we make two grades of masse-cuite, 
■obtain sugai’s wliicb polarize 97-97*5 and contain *45|| of moisture, 
and a final molasses of ca. 33 purity. 

The time of boiling averages nine hours for the first masse-euite 
and eleven hours for the second masse-euite. The capacity^ of the 
boiling house, when this process is used, is 130 to 140 tons of sugar 
per day. 

The I'eply of Mr. J. N. S. AVilliams, of Puunene, contained the 
following information :— 

As to outline of method of boiling: first sugars are boiled to a 
masse-euite containing 6^ to of water, dry second sugar is di’awn 
in during every strike, also IsTo. 1 molasses, the masse-ouite having 
•an apparent purity of 82 to 85. No. 1 masse-cuites are dried direct 
from the pans. Only one grade of sugar is made. 

The boiling is done in four pans bolding 50 tons of masse-euite 
each and one pan holding 35 tons of masse-euite. These pans are at 
work during the whole of the 24 hours. The time required for boiling 
a strike of No. 1 varies from 7 to 12 hours. A strike of No. 2 or 
•crystallizer goods takes about 11 hours to boil. 

There are 12 crystallizers of 1200 cixhic feet capacity each ; the water 
jackets are not used. The masse-euite remains in the crystallizer for 
6J- days on an average. The average daily production of crystallizer 
goods amount to 2400 cubic feet of masse-euite, which yields about 
48^ of its weight in dry No. 2 sugars polarizing from 89 to 92, The 
crystallizers make 24 revolutions per hour. 

No. 2 sugars in daily work are drawn back dry into the pan, and 
are not washed; but occasionally No. 2 sugars polarizing 92 with 
good grain are washed and marketed. In conclusion Mr. Williams 
says:— 

“Crystallizer masse-cuites are boiled to 64-68 apparent purity and 
a density of 92-94 Brix. We find invariably, that we can obtain the 
same recovery in weight of dry sugar from crystallizer masse-cuites 
after having been in operation six to eight days as we can from cooler 
■oars of 20 cubic feet capacity after having stood for say 20 to 24 days 
but there is this clilference: the crystals of sugar from the closed 
crystallizer are harder and sharper and washed up with less loss than 
the crystals from cooler cars; this is a late experience, but it is tnie. 
Our conclusions are, that crystallizers ai'e much more economical aud 
cleanly than cooler cars are, and it is possible to make a marketable 
sugar direct from the crystallizer from a low grade masse-ouite, 
which is not the case with cooler cars.’’ 

Messrs* D. Stewart & Go., Ltd., Glasgow, have secured the contract 
for a complete sugar factory for the Bilveria Sugar Company, of Cuba. 
It will have a capacity of 2,250 tons of cane per day of 22J hours. 
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,A EEVIEW OE THE SUGAR INDUSTRY IN ANTIGUA, 
AND ST. KITT’S-NEVIS, EROM 1881-1905. 


In a recent nnmber of the West Indian Bulletin the Hon. Pranois 
.Watts, C.M.G., publishes a review of the sugar industries of Antigua 
and St. Kitt’s-Nevis. These islands have no prosperity apart from 
sugar cultivation, and at this juncture, when the Brussels Convention 
has wrought such a material change in the conditions governing the 
world’s sugar market, it seemed desirable that a critical examination 
of these industries should be undertaken. This Dr. Watts has pro¬ 
ceeded to do. 

The period from 1881 to 1894 may possibly be taken as indicating 
Antigua’s normal production under the existing acreage. The 
average annual production during this period was 13,113 tons, and 
its average value £163,700, or £12 9s. 8d. per ton. But from 1895 
onwards matters were less satisfactory, being marked by a succession 
of small crops and low prices. During the ten years ending 1904 the 
average annual production of sugar was only 10,205 tons, and its 
average value £83,370, or £8 3s. 4d. per ton. This drop in prices has 
proved a very serious matter, as the gross annual income has been 
thereby reduced by no less than 50*9 per cent. But as circumstances 
point to a continuation of low prices, an average of approximately £8 
per ton must rule for some time to come. 

The most disastrous crop was that of 1895, when both quantity and 
price fell, the former by 50^, the latter to one-third the average of the 
previous 14 years. The fall o:ff in quantity was occasioned by a com¬ 
bination of drought and cane disease which nearly extinguished the 
sugar industry, but fortunately the next year’s crop was above the 
average. 

Oane diseases played an important part in reducing the crops 
from 1894 to 1898. In 1895 rotten canes were everywhere pre¬ 
valent and very little sugar could be produced. That this was not 
due to drought was shown when in the following season, which was 
a wet one, cane diseases were still rampant. In 1897 and 1892, the 
crop was nearly up to the average; while the 1903 and 1904 crops 
were less so, and that of 1905 was disastrously short. 

Dr. Watts says it is “ abundantly clear that within recent years 
Antigua has experienced an unusual share of difficulties owing to 
unpropitious seasons. It is only reasonable to suppose and to hope 
that a series of more propitious seasons may again visit the island in 
the future as has happened in the past, and that the sugar crop may 
again reach, or exceed, the average of the period 1881-94, namely, 
over 13,000 tons a year.” 

As is known, a central factory was recently erected at Gunthorp’s 
at a cost of £52,500, and Bendals sugar factory was converted into a 

15 
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small but well-equipped modem establishment at a cost of £12,00( 
Both schemes have proved successful. Moreover two sets of steam 
ploughing plant have been introduced and the deeper cultivation oi 
the soil which these will allow should tend to minimise drought. 

‘‘We aro therefore justified,” concludes Dr. Watts, “in making 
some forecast of the future, and may reasonably hope to see the sugar 
crop in Antigua not only reaching to, but, by virtue of the improve- 
ments now introduced, exceeding the crops of 1881-94; that is, 
exceeding on the average 13,000 tons. The price of sugar will 
doubtless be low, but at £S per ton, at which price in an average 
year sugar can bo produced at a small profit, this is worth £104,000, 
while there will probably be a steady increase in the amount of 
crystal (vacuum pan) sugar produced, and a diminution of muscovado, 
thus increasing the value of the output. In addition to this, we may 
look forward to those developments which are sui’o to arise when the 
planting body is stimulated to a degree of activity exceeding anything 
which has existed in the past. Increased areas and improved methods 
of cultivation, improved varieties of canes, and various other im- 
j)rovementB, such as may be anticipated from the intelligent wurking 
together of a well-equipped Department of Agriculture and active 
and alert planters, cannot fail to result in beneficial changes.” 

To txirn to the sugar industry of St. Kitt’s-Novis, we find in one 
respect a broad similarity between the conditions prevailing in the 
two presidencies; both had an earlier prosperous period, to be 
followed by one of depression. Prom 1881 to 1894 the average pro¬ 
duction of sugar in St. Pitt’s-Nevis was 16,078 tons and the gross 
annual value’ was £198,442 or £12 6s. 2d. per ton. During the 
period 1895 to 1904 the average annual production was 12,884 tons, 
having an annual value of £104,297, or £8 Is. lOcl, per ton. The 
average amount of sugar produced during tlie latter period is 804 per 
cent, of that of the earlier one, while its value is only 52*5 per cent. 
This shows that in both Antigua and St. Kitt’s-Kevis the sugar 
industry hfis for some time past been carried on on about one-half of 
the monetary income to which they wore accustomed. In btdli 
presidencies great economy has boon practiced and reduction in 
expenditure has been carried as far as possible; now an increase of 
production by an expenditure on improved methods is a pla,n fiivour- 
ably received amongst estate x>i’opri(4ors. In this ci)nnoxi(>n tliero is 
little doubt that St. IvTtt’s-Novis will follow Dm exampltj of A^digua 
and introduce central factories. The results of tho working of the 
Antigua factoiies are being closely watched. 

Owing, however, to the fact that tho cultivation of the cane is carried 
on more cheaply in St. Kitts than in Antigua, due to the former having 
a sandy and easily worked soil, cou|)led with the fact that it also has 
a larger rainfall, there has been less e€ort in that island to introduce 
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modern sugar-making machinery. Excepting one small factory, 
which jaas a vacuum pan but no triples, the muscovado process is the 
usual one followed. But the attention of estate owners seems now to 
be centred on the question of introducing modern methods of sugar 
manufacture. Along this line appears to lie the course of develop¬ 
ment in the immediate future. 


IMPERIAL QUESTIONS IN THE WEST INDIES. 


On March 6th last, Sir Nevile Lubbock^ K.O.M.G., gave an address 
at a meeting of the Colonial Section of the Society of Arts, on 
Imperial Questions in the West Indies. The chair'was taken by 
Lord Strathcona, and there was a good audience. 

The chairman, in introducing the speaker, pointed out their 
indebtedness to Sir Nevile for introducing the central factory system 
into the West Indies, and cane farming into Trinidad. 

Sir Nevile Lubbock, in the course of his subsequeut address, 
expressed the opinion that, having regard to the importance of some of 
their colonies and their geographical situation, it was out of question 
.having one Government for them all. A legislative body sitting 
in Jamaica could never satisfy the people of Barbados or Trinidad, or 
vice versa. And representatives from the various colonies could not 
afford to spend a large amount of their time annually in Jamaica; 
West Indians were not a large leisured class. The question of having 
separate legislatures and one Governor-General might be feasible, but 
would involve a large outlay. The Governor-General would have to- 
be an exceptional man, consequently his position would carry a high 
salary. £10,000 or £12,000 would not be an excessive estimate of 
the yearly cost of maintaining him and his staff. 

* Sir Nevile, however, thought something might be done towards 
federation by a gradual assimilation of the laws of the various colonies, 
and by assembling, from time to time, delegates from all the colonies 
to confer together on subjects of general interest, such as postal reforms, 
quarantine arrangements, exhibitions, and jjossibly even tariffs. He 
instanced, as a step in this duection, the annual meetings for 
agriculturists held under the presidency of Sir Daniel Morris, wMch. 
.resulted in much. good. It would, however, he agreed that federation 
was a question which could not be hmuied on. 

Treating on the question of federation with Canada, he thought the 
difficulties to be surmounted here were on a par with those relating to 
federation among themselves. It had been suggested that federation 
with Canada would merely imply that the latter would take the place 
of the Colonial Office at home ; but, if so, it would be advisable to 
show that the change would be advantageous to the West Indies, and 



212 


at present lie failed to see -wliere the advantage would come in. The 
preferential treatment of West Indian sugar might be cited as a case 
in point, hut as a matter of fact the bulk of this preference was at 
present being intercepted by the Canadian sugar refiners. 

As regards the relation of the West Indies to the United States, the 
latter had boon a good customer for the former’s sugar; but the future 
would not hold out such prospects for them, as the U.S.A. gave so 
much protection to her own sugar interests in Louisiana, Hawaii, 
Porto Pico, Cuba, and the Philippines, that the demand for British 
West Indian sugar might conceivably cease altogether in the course 
of a few years. In the matter of fruit cultivation, too, the Americans 
would dispense ere long with West Indian supplies ; hut cocoa still 
found a large market in the U.S.A., and the time was not yet ripe for 
dispensing with so profitable a customer, 

Canada, on the other hand, was bound to increase her demand for 
West Indian sugar, and might eventually be able to take the whole 
production if necessary. 

In concliision,” said Sir Nevile Lubbock, ‘‘it is gratifying to feel 
that the great bar to the prosperity of the West Indies, that is to 
say, the sugar bounties on the Continent, has now ceased, and I have 
BO doubt if this state of things continues that the future history of the 
West Indies will be of a more satisfactory character than that of the 
past. We cannot reasonably expect that any prosperity which may 
be in store for them should be of rapid growth; it is bound to take 
time. It must he remembered that the removal of the sugar bounties 
has not given them any artificial advantage whatever in their com¬ 
petition ; it has merely removed what was an artificial disadvantage 
to them and others. They are still, and will contiinie to he, exposed 
to the severest competition, a competition which is aggravated by the 
fact that the United States, the largest sugar-consuming country in 
the world, continues to give very considerable artificial advantages to 
its own producers, including those of Puerto Pico and Hawaii, and 
also favoured treatment to those of Cuba and Maaiilla. It may he 
reasonably expected, however, in view of the pluclcymanner in which 
they have fought a one-sided battle for the la,st thirty years, that the 
West Indies will give a satisfactory account of them selves in the 
future, and continue to bo a creditable portion of that Bxitish Etnpire 
of which they are some of its earliest Colonial pOBHOsaions,”* 


A recent attempt to smuggle in saccharine from the Continent 
through Dover was detected: the Customs authorities took tho 
contraband out to sea and poured it avorhoard. Its value was 
nearly £700. 

^ Quoted feoixr the Wtsst JnUia ComniitUe's Circular, 



THE COLONIAL POLICY OP THE UNIONISTS. 


The West India Gommitteds Circular says :— 

Now that the long term of office of the Unionist Government has 
drawn to a close, it may not be amiss to review what has been done 
for the West Indies since it was returned to power in 1895. In doing 
this we wish to impress upon our readers the absolute non-party 
attitude of the West India Committee. In politics we are Imperial, 
and our special object is to further the general welfare of the 
West Indian portion of our Empire irrespective of race, religion, or 
conflicting local interests, and any Government with a true Imperial 
policy, be it Liberal or Conservative, Hadical or Unionist, will receive 
our loyal su23port. Now sugar has been, is, and always will bo so 
long as it gets fair play, the dominant industry of these Colonies, and 
although it can no longer be said, as was stated on one occasion in 
1731, that “the least sugar island we have is of ten times more 
consequence than all Phode Island and New England put together,’^ 
still this industry, from its suitability to the fully tropical conditions 
of the West Indies, forms an important item in the nutrition of the 
Mother Country. It will, therefore, be generally admitted that by 
far the most important service which the late Government rendered 
to the West Indies was the pressm*e brought to bear at the Brussels 
Conference which re-assembled in 1901, the meetings of 1898 having 
proved abortive. Prior to the abolition of the bounties, in response 
to urgent representations from the West Indies as to their distressed 
condition in consequence of the position of their staple industry, the 
Government appointed a Boyal Commission of Inquiry at the close of 
1896. As the direct result of their recommendations the Imperial 
Department of Agriculture was formed and supported by Imperial 
funds, improved steamer accommodation was provided between Canada 
and the West Indies, and an Imperial subsidy of £20,000 per annum 
was voted towards the establishment of a new hne of direct fruit 
carrying steamers between Jamaica and the Mother Countrju With 
i^gard to the latter it is a subject for regret that the results have not 
proved generally satisfactory to Jamaica, who themselves contribute 
£20,000 a year to the subsidy, and who complain that the terms of 
-the contract are not being faithfully carried out. In 1898 a severe 
hurricane swept over the West Indies, and public subscriptions for a 
Belief Eund wete augmented by a Government vote of £40,000 to 
Barbados and £25,000 to St. Vincent, the islands principally affected, 
coupled with a loan of £50,000 to each. In the case of the island of 
St. Vincent, there is no doubt that this timely relief saved the island 
from industrial extinction. In 1900 a grant-in-aid of £17,000 was 
voted for the relief of distress caused By a second hurricane which 
devastated the Leeward Islands in the preceding year. But this was 
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not the end of a series of disasters, for in 1901 the appalling eruption 
of the Soiifriero in St. Yincent called for prompt action on the part of 
the Government, who w^ere relieved from voting a grant-in-aid by 
the fact that the Viuioiis relief funds opened resulted in npwardvS of 
£77,474 being subscribed. Unfortunately, the administration of this 
relief fund gave rise to much adverse, and we fear we must add, 
justifiable criticism, for now, though nearlj^ four years have elapsed 
since the visitation, no less than £30,000 collected for this specific 
occasion remain unspent. We have from time to time called attention 
to this hangiug-up of a fund which if judiciously spent on opening 
up those districts of the island which were devastated, might prove of 
considerable industrial benefit to St. Yincent. In 1902, in consoquenoo 
of the representations of the West India Committee, a sum of 
£250,000 was voted by Parliament to enable the sugar industry to 
tide over the period until the Sugar Convention, then ratified, became 
effective. Again we did not quite see eye-to-eye with the Government 
as to the distribution of this fund, which was in some cases, admittedly, 
used for purposes which could not possibly be interpreted as being 
within its scope, and which, instead of being immediate, extended 
over a period of years. It was quite understood that the £250,000 
was to be a free grant, and its diversion to other channels in Barbados 
was the subject of much correspondence, though its use for the 
Plantations-in-Aid Act has proved beneficial, and the fund has now 
been ear-marked for the sugar industry. In legislative matters, 
perhaps Jamaica is the only island where there has been any serious 
diiSerence of opinion with the Home Government, the political 
situation in that island having been from time to time a source of 
some controversy; hut there has also been a genuine ondeavotir on 
the part of the Government to produce uniformity and cohesion among 
these islands, which the Imperial Department of Agriculture and such 
an enactment as the Quarantine Ordinance have gone fai^ towards 
bringing about. We have now dealt briefly with the attitude of the 
late Government towards our West Indian possessions. On the 
whole the list of what they have done denotes a pi'acticnl Government 
interest for tbe benefit of the internal affairs of the Colonies. They 
have encoxiraged immigration, for the inauguration of which no 
particular political party can, however, bo said to bo responsible, as 
the matter of coolie immigration has received the sanction of successive 
Governmexxts. But there are sins of omission as well as commission, 
and as regards the former wo must remind our readers that in spite 
of the constant representations from the Wcist India Ootnmittee, as 
representing the West Indian distiller, the rum surtax, based on 
-calculations which are so manifestly unjust, and so evidently a 
protection to the home distiller, as not to admit even of argument, 
remains as heretofore. On the whole, however, so far as local 
industries ai*e concerned, the late Government contributed to the good 
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of the West Indies to an extent which jDrohably few at home realke. 
It is not too much to say that, hut for their timely action as regards 
the sugar bounties, these Colonies, or those of them which for special 
reasons depend upon sugar, would by this time have been dragging 
out a lingering existence of hopeless bankruptcy. From the point of 
view, however, of Imperial diplomacy, it must be admitted that their 
West Indian policy has not been satisfactory. The Morning Post of 
January 16th contains an article on this point, in which much which 
we have often said in the Circular is endorsed. The writer ably 
portrays the manner in which British interests of late in that part 
of the world have been gradually allowed to slide, politically and 
commercially, and draws a graphic picture of the contrast between 
the growth of American interests and the decline of British. Troops 
are being withdrawn and the naval strength reduced to a minimum, 
while British rights under past treaties with United States have been 
given up without an equivalent being obtained. The commercial 
policy which Mr. Chamberlain did his best to inaugurate towards 
these possessions ceased with his departure from the Cabinet. Since 
then a laissez aller policy has been adopted, which if accepted by the 
new Government can only result, one way or another, in these 
Colonies, once ‘‘the main source of England’s maritime and com¬ 
mercial power,” being lost to the Empire. It is impossible to overstate 
the gravity of the situation. Indifference is fatal to loyalty, and it is 
not surprising to find loyal colonists regarding the situation with 
apprehension. _ 


hlETHODS OF ANALYSIS ADOPTED BY THE HAWAIIAN 
SUGAE CEffiMISTS’ ASSOCIATION. 

The Methods of Analysis adopted by the Hawaiian Sugar Chemists’ 
Association in October, 1906, came up for revision last November. 
As the methods originally adopted have already appeared in this 
Journal (Vol. V., April, 1904, p. 172), we do not propose to reproduce 
them, but will confine ourselves to giving the most important of the 
few alterations effected. 

Bagasse. 

Sucrose in Bagasse: Soluble solids are found by the formula— 
Sucrose^ Bagasse X 100 
Purity of Besidual Juice 

Moisture: Found by drying to constant weight at 100° 0. 

Fibre: Found indirectly according to the formula— 

100 — (Moisture + Soluble solids — Fibre contained in mixed juice). 

Extraction. 

The term extraction is used to indicate that percentage of the 
sucrose in the cane, which is obtained in the mixed juice, expi'essed 
by the formula— 
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Sucrose \ Mixed Juice X lbs. Mixed Juice 
Sucrose % Cane X lbs. Cane 

■When the term extraction is used in any other sense, it sliould he 
so defined. 

Where accurate weights are not available, the extraction may bo 
calculated according to the I’ollo-wing formulce— 

_ hhbre ;^ Cano X 100 
Pibre f Bagasse 

^ ^ Bagasse 1 Cano X Sucrose J. Bagasse 

Sucrose in Bagasse ^ Gane = '—^-^ 

Bxti'action^ Cane = Sucrose 2 Cane — Sucrose in Bagasse | Cano 

-r, , O'Cl - n Extraction 2 Cane X 100 

Extraction / Sucrose in Cane =- -5 --- 

Sucrose / Cane 


Bagasse % Cane: 


Example. 

Available data— 


1st Mill Juice = 

Brix. 


20-00 

Mixed Juice = 

Brix. 


17*00 


Sucrose Z. 


13-30 


Purity. 


90*0 

I?.esidual J nice = 

Purity. 


75 

Extraction = 

Approxinaately 


93 

Cane = 

EibreZ . 


12-5 

Bagasse = 

: Sucrose % 


4*30 


Moisture. 


45*0 

Coefficient 

Brix Mixed Juice 

Bnx 1st Mill Juice 

. =:99ffi 

ISrormal Juice— 




Brix. 

_ 20‘00 X 99-0 
’'■ 100 

.. 

. = 19-80 

Purity. 

_ (93X90) +(7 
100 

X75) 

. = 88-95 

Sucrose . 

_ 19-80 X 88-9d 
100 


. =17*01 

Cano—“ ^ 



Sucrose^ 

_ 17-01 X (100- 

■ ■ “ ioo 

y 12;5) 

. =15*41 

Bagasse— 




Soluble Solids Z . 

_4-80 X 100 

75 


. = 5*73 

Fibre % .. .. 

=100--(4.5-0 + 

5*73) 

. = 49*27 

% Cane. 

_ 12-5 X 100 
49*27'"'“'' 

. ,= 25*37 

Sucrose in Bagasse Z 

Cane = ^37X4-30 


. = 1*09 

Extraction % Cane . 

... =15-41 —1-09 

» 4 '. 

. =14*32 

Extraction % Suer, in 

Cane = X 

’ lo*4I 

.. 

. = 92*03 
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THE SHOAE INDUSTRY IN JAMAICA. 

The following notes were written for Jamaica in 1905 by Dr. H. H. 
Cousins, M.A.. D.Sc., F.C.S., Government Analytical and Agricul¬ 
tural Chemist:— 

Formerly the chief source of the wealth and exporting capacity of 
Jamaica, sugar has latterly fallen to a secondary position, and now 
represents but a quarter of the value of the fruit exported from the 
island. Even adding the rum, for which Jamaica rightfully holds 
the reputation of producing the best in the world, the total value of 
the sugar cane products exported during the past five years is little 
more than one-third that of the bananas and oranges shipped to the 
United States. 

The causes of this depression of the sugar industry are not far to 
seek, and in so much as they are of local origin the writer has no 
hesitation in affirming that they are entirely remediable. The cane 
grown in Jamaica to-day probably contains nearly the same percent¬ 
age of sugar as the cane first brought from Otaheite by Captain Bligh 
in 1796. Its content of sugar is quite ten per cent, below that of the 
improved sugar-beets grown in Germany at the present time. There 
are many estates in the island producing from 12 to 15 tons of canes 
per acre, or the equivalent of an ordinary crop of sugar beet. Instead 
of a recovery of a ton of sugar from eight or nine tons of produce, as 
in a modern sugar factory, no estate in the island works less than 
11 tons, and the average is fully 16 to 18 tons of cane per ton of 
sugar. The writer knows of an estate where 27 tons of cane are 
required to produce one ton of sugar. 

The yield of sugar per acre on estates at present in cultivation in 
Jamaica can be doubled by the most ordinary methods and appliances. 
This statement is not lightly made and it errs rather in under¬ 
estimation than over-estimation of the problem. Some of the most 
obvious of these improvements are the following:— 

Improyeb Canes. 

The original expectation that the sugar cane might be as greatly 
improved in sugar content as the sugar beet, by years of systematic 
selection of seedlings, on analysis, has not been fulfilled. Beyond a 
certain point—24 per cent, sucrose in the juice—any increase in 
richness of cane involves a reduction in agricultural yield. The line 
of development of the sugar cane as a cultivated plant, lies primaxily 
in the direction of increased tonnage of cane, and secondly, in that of 
greater purity of juice. Systematic work in the improvement of the 
cane has been carried on for some years in Demerara and Barbados. 

The best of these seedlings have been tested in Jamaica, and two 
stand out in a prominent manner. Barbados seedling No. 206 
appears well suited to all parts of Jamaica, and is probably the best 
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cane now available. At tlie Hope Experiment Station in 1905, a 
crop of this variety was harvested, yielding over 70 tons of cane, 
capable of yielding seven tons of sugar per acre. Upon light soils in 
seasonable or irrigable districts, Demerara seedling No. 95 has proved 
a great success. This cane has given double the yield of crystallized 
sugar per acre, as compared with the Jamaica cane, and upon a 
commercial scale under those conditions. 

Seedling canes are being raised and systematically tested on a large 
number of estates in Jamaica, and practical results are already 
ai‘)parent. 

Buaiin'agb. 

Large stretches of the most unctuous loam ever blended in an 
alluvial plain are available for sugar cultivation in certain districts of 
the island. In the past, failure has attended sugar cultivation on 
certain of these lands owing to an eiitii*e failure to appreciate the 
vital necessity of deep and thorough drainage. With a tropical 
rainfall this is far more essential than in a temperate clime. 

Cultivation. 

What cultivation can do in improving the growth and production 
of cane has been well illustrated by the results of a few progressive 
sugar planters. Deep ploughing, siibsoiling, green manuring with 
cow peas, frequent harrowing, and cultivation are practices vital to 
the success of cane cultivation on most Jamaica soils. There are 
estates where good cultivation alone has turned a moribund property 
into a source of splendid profit to its owners. 

Manuiiing. 

At least ten times the amount of fertilizers at present applied to 
cane land in Jamaica is demanded in the interest of the industry. It 
is granted that, on lands w^here cultivation is neglected and the 
proprietor is satisfied with the minminm crop, which an untilled and 
uncared-for soil is capable of producing, the use of fertilizers might 
I'esult in very little financial profit. On well-tilled soils, whero sugar 
cane is not merely grown but cultivated, such fertilizers as basic slag 
or acid phosphate of nitrogenous manures could ho exteiiBively used 
and a remunerative increase obtained. 

A proprietor recently told the writer that the use of fertiliztira 
during the past two years has encouraged liim to continue his 
property as a sugar estate and to socuw) a profit, whereas, before, he 
made serious losses owing to the low yield of cane. 

A series of experimental plots to test the profitable manuring of 
the sugar cane is being undertaken by the Board of Agricultirre in 
all the chief sugar districts, and results applicable to each locality 
will soon be available to guide the planters as to the judicious use of 
fertilisers. 
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CENTBAii Factories. 

There are perhaps foixi* sites in Jamaica at the present time whei’e 
the erection of central factories, fed from a clientele of contiguous 
estates, would enable sugar to be produced at a greatly reduced cost, 
but, on the whole, the majority of sugar estates in Jamaica are of 
sufficient size, agriculturally, to stand on their own merits and to be 
capable of individual development. 

Defective Orushiis'g. 

Nothing so strikes a stranger, when first inspecting sugar estates 
in Jamaica, as the enormous waste that results from the use of the 
many old and inefficient mills still at work in expressing the juice 
from the cane. The writer has seen mills that certainly resulted in a 
loss of 10, 15, and 20 per cent., as compared with a good single¬ 
crushing mill of modern design. On one estate, it has been shown 
that a mill costing £600 would express over £3000 worth of sugar 
and rum-producing material per annum. It is pleasing to be able to 
say that the new mill has been already ordered. On large estates 
double crushing is a most effective process, but on small estates it is 
probably better policy to have one really good and powerful mill than 
a pair of ordinary mills. The five-roller mill, in which the cane is 
broken up by a preliminary crushing before passing to the tluee- 
roilers, has proved a great success and is well suited to Jamaica 
conditions. 

The whole of the plant in the majority of Jamaica sugar works 
■could well be replaced by new and improved fittings and utensils. 

For the prospective trade with the mother country, the introduction 
of vacuum pans is a highly desirable step to take. 

Bum. 

Griven efficient cmshing, Jamaica has a splendid advantage in the 
value of rum as a means of recovering losses in the manufacture of 
sugar. Although some estates only recover about 60 per cent, of the 
sugar in the cane juice as commercial sugar, the yield of rum from 
the residue may bring up the actual output to a relatively high 
degree of efficiency as compared with a factory where sugar alone is 
made. 

The writer has ascertained by analysis and careful practical 
experiments that 141b. of sugar (including glucose and inverted 
sugar) will yield a gallon of rum at 40 over proof under good manage¬ 
ment. If 160 gallons of rum are worth more to the estate than a ton 
of sugar, it is obvious that an efficient sugar process is not to the 
interest of the estate. Jamaica rum is the best in the world, and upon 
the economic and commercial advantages of this by-product of our 
sugar industry we can in Jamaica show results that compare with 
those in any tropical country where the sugar cane is grown. Eum 
wiU enable estates of limited size to obtain such au efficiency of output 
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that the sugar industry can he economically and profitably carried on 
under local conditions. 

From a recent tour round sugar estates in Jamaica, it was evident 
that the industry is just beginning to recover from stagnation, bivery- 
whero a feeling of bopie, of confidence, and of progress is springing up. 

Jamaica can grow canes at a cost of from 4s. to os. (Sd. a ton in 
certain suitable districts. If a ton of sugar can bo made from eight 
or nine tons of oane hy modern methods and machinery, it is clear 
that there must certainly be a future for the sugar industry when it 
is given the benefit of such advantages, 

A grievous injury to the true prosperity of the island has been 
brought about by the ill-informed croakings of people who have 
maintainod that Jamaica’s sugar industry is doomed, and hahhled of 
bananas as a panacea for the financial difhculties. In the waiter’s 
opinion a capitalist seeking an outlet for his money in Jamaica could 
find no investment so safe, certain, and remimorativo as a well- 
situated sugar estate managed on u|)-to-date lines, and with, sufficient 
capital to wmrk economically.— f^Wed Indian BulUtin.J 


CONSULAR REPORTS. 

Germany. 

Gmuan Trade with India ,—Official statistics showing the total 
exports of sugar to India from Germany in 1904 are not at present 
available, hut it appears from the statistics of the trade of Hamburg 
that the value of the exports of sugar fi'om Hamhiirg, alone to India 
amounted in 1904 to £100,356, as against £15,391 in the previous 
year. Inasmuch as nearly all the German sugar exported to India is 
shipped from Hamburg, these figures doubtless represent yeiy nearly 
the total exports from Germany in each of the years mentioned. The 
considerable increase which took place in the sugar exportations in 
1904 was, of course, due to the fact that the countervailing Indian 
import duties were abolished in December, 1903, anti tJie exportations 
in 1905 will doubtless exceed those of the year 1904. It should be 
observed that a considerable amount of Austro-Hungarian sugar is 
likewise shipped from Ilamlnu'g to India, but as it is now obliged to 
be accompanied by a certificate of origin, it is of course duly entered 
as Austro-Hungarian sugar on importation to India. 

Java. 

With regard to the new sugar tax, it may he noted that the tax on 
this commodity had been abandoned in cdnsequenco of the very low 
market prices of the j^'ears from 1887 to 1898; and it was the 
excellent results of the past two years which suggested this as a 
useful means of raising revenue. The present scheme is hot for 



221 


raising any import duty on tlie article, but to levy a progressive tax 
on tbe x^rofits derived from its sale, suck profit to be calculated by 
deducting the average cost price from the average sale price ; in this 
manner an average gain of 25 c. per picul (of 133 lbs.) will be taxed 
at J c. until, according to the following table, a profit of 4 gulden is 
charged at 24 c., after which sum every clear profit of 25 c. will be 
calculated at l^c. 


—--_ 

Gulden. 

1 

* 1 . * • • 


Charged at 
Cents. 

1 

• • ^ 

Gulden. 

24 .. .. 

Charged at 
Cents. 

.... 9 

3 


... . 1 

24 .. 

. lOf 

R 

4 


.. If 

2i .. .. 

.. .. 12i 

1 


.... 2 J 

3 

. 

li .. . 



3i .. .. 

.. .. 16^ 

14 .. 

. . 

.... 4f 

3J 

. 19“ 

If .. 


.. 6 

3f .. .. 

.. .. 214 

2 


.... 74 

4 

. 24 


€oiT£Sponii£nc.c. 

THE PATENT NAIJDET PEOCESS POE EXTEAOTING 
SUGAE PEOM THE CANE. 

To THE Editor op the '‘Internatioi^al Sitoar Jotiris-al.” 

Dear Sir,—^As the makers of the above machinery, we think it may 
interest some of your readers to hear of the progress being made by 
this new process which is now at work in the Island of Madeix'a, also 
in the Islands of Trinidad, Porto Bico and Cuba, in the West Indies. 
We have just received a few figmes regarding the installation we 
erected last year on “Caroni’’ Sugar Estate, Trinidad, which no 
doubt will prove interesting to many of your readers. 

This new process was only started for the first-time in Trinidad last 
crop, and is about four times larger than the plant at Madeira, so 
that this was the first time the x^rocess had been installed on a large 
scale, grinding about 600 tons of cane x>er day; and natxu’ally, being 
entirely new to the people, there were many difficulties and draw¬ 
backs to be overcome in working the process, which was to be 
expected, considering the great revolution this process accomplishes 
in the manufacture of cane sugar. Still, last year the entire crop was 
taken ofi: hy the Naudet Process, and gave a much better result than 
the previous crox) which was done by double crushing mills. This 
year a number of important improvements have been made, so that 
the results are even still better. The owner of the estate writes to us 
as follows:—-‘‘The alterations and improvements which you have 
‘ ‘ made on your Naudet machinery for this crop have been most satis- 
“ factory, and give no trouble at all—in fact, the whole machinery 















“ works like clock-work. The average extraction for two weeks was 
“ 95 per cent., and last week, for two da-ys, tlio extraction was 97*2 
“ and 97'7 per cent. As to the fuel (piestion, we have six boilers and 

only burn coal under one of them ; the other fi ve boilers give ainj)le 
“ steam, although the only fuel used is the exhausted niegass from 
“ the Kaudet bn.ttery.” 

From this it will be seen tliat this new process extracts at least 97 
per cent, of the total sucrose in the ca,uo, so thn.t only 2 per cent, of 
the sucrose is lost, which is a much higher extraction tluui any nintH 
roller mill has ever yet been able to attain. The juice is also much 
purer, as the canes have only passed through one crushing. 

As regards the fuel question, w’o calculate that the amount of coal 
used under the one boiler wall work out at about 1J to 2 cwt. of coal 
per ton of sugar made,—hut this is a small matter when the extra 
sugar recovered is considered. Also the manager of “ Oaroni” Estate 
inforais us that he is in hox)es, before the end of tho crop, of working 
the factory without any axiditional fuel beyond tho inogass from the 
Naudet Process. 

Owing to the juice being limed, superheated, and thus sterilised 
within five or ten minutes after being exiuesscd from tho mill, and 
thereafter enclosed ontirely from the atraosjdioro, there is xu-actioally 
little or no inversion whatsoever. The juice is so thoroughly clarified 
by the circulation through the megass in the Naudet battery, and so- 
freed froxn all imixurities and gummy matters, that, when evaporated, 
it becomes a syrup wEich works very freely in tho vacuum pans. 
Therefore, not only is the extraction of tho sucrose almost porfect, 
but the recovery of actual sugar from tho j uice is also high. 

Another point is the simplicity and easily controlled operations of 
manufacture, as no clarifiers, suhsiders, eliminators, or filter jxresses 
are used. The juice from the first mill is immediately limed and 
heated, passes throixgh tho Naudot macerating battery, and, when 
dark crystals for refining purposes are required, no sulphur is usc;d, 
hut the juice passes on direct from the Naudet battery into tho tiaplo 
effot, and so to the vacuum pans, crystallizers, and centrifugals in the 
usual manner; when yellow sugar is required tho juice must ho 
sulphured; when white sugar is desired, tlum additional sulxdiuring 
and Philippe or other bag filters must be used. 

These rcBults axnply prove that this pro<’.essis one which will ha vex 
soriotis consideratiou in the future, and place tluj now proetjss Imyond 
beiiig called experimental, as this estate iu Trinidad is now' taking off 
its second crop by tho Naudet Process in a most satisfactory manner. 

Yours faithfully, 

ThK HaBVUY EKfilNEERING Oo^yirANY, Ijiiuitod, 

Sugar Engineers, 

Glasgow, 

24th March, 1906, 
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MOOTHLY LIST OE PATEJ^TS. 

Communicated by Mr, W. P. Thompson, G.E., E.C.S., M.T.M.E,, 
Chartered Patent Ag^ent, 6, Lord Street, Liverpool ; and 
322, HigL Holborn, London, 

ENGLISH. —APPLICATIONS. 

4029. 0. J, Seipehmann, trading as 0. Eaust & Co., and J. H. 
Eaipweathee. London. Improued process for the manufacture of 
saccharin. 19th February, 1906. 

4050. 0. J. Seipekmann, trading as 0. Eaust & Co., and J. H. 

Eaiu'WEATHER, London. Improved process for the manufacture of 
saccharine and saccharine salts. 19th Eebruary, 1906. 

abridgment. 

5663. A. Hinze, of Eositz, Saxe-Altenburg, Germany. Improve¬ 
ments in apparatus for lixiviating and ivashing sugar and other 
suhstances. ITth March, 1905. This invention relates to a counter- 
current lixiviating and washing apparatus comj)rising a vat, partitions 
dividing this latter into compartments and perforated alternately, one 
at the top and the next at the bottom, a worm conveyor mounted in 
the vat and perforated buckets mounted radially upon the conveyor. 

GEBMAN. —abridgments . 

166259. Julius Kantorotvmcz, of Breslau. A process for maldng- 
a starch luldch stoells and forms paste or size on the addition of •water. 
May 3rd, 1905. This process of making starch which swells and 
forms paste or size under the addition of water, consists in treating 
starch of any suitable kind with caustic potash or soda lye in a 
concentrated solution of a potash or soda salt with which starch does 
not form size. 

166514. Hermann Schulze, of Bemhurg. A press for beetroot 
shreddings^ sugar cane and the Wee. December 20th, 1902. This press 
is characterized by having a counter piston projecting almost to the 
middle of the pressing cylinder and acting in the ordinary way under 
adjustable h^'draulic pressure, being automatically regulated duidng 
the movement of the pressure piston by means of a valve or slide 
distributing gear and a lever mechanism, in such a way that on the 
deshed pressure being attained it emerges from the pressing cylinder 
for the purpose of ejecting the pressed mass by means of the pressure 
piston, and after the reversal of the movement has taken place, 
returns to its initial position. 

166626. Hermann Hillebrand, of Werdohl, Westphalia. A 
front knife for double-shredding fox in beetroot shredding machines. 
December 22nd, 1904. (Patent of Addition to Patent No. 144326, of 
April 2nd, 1901.) The front knife described in the original Patent 
No. 144326 is modified in this invention by the rear part of the knife 
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carrying tlie blade being bent in such a way that here the grooves 
along the top of the blade are countersunk relative to the grooves 
•of the front part of the knife in order to allow of a descent of the 
beetroots and thereby a better cutting by the blades. 

166627. A. WERmoKE jMaschikenbaxj-xIktiengesellschaft, of 
Halle-on-Saale. Apjyaratiis for removing sugar slabs or the hke from 
centrifugal insertions. November 15th, 1904. This apparatus for 
removing sugar cakes and the like from the insertions of centrifugals, 
■consists in the combination of a centrifugal insertion forming a 
closed whole and composed of wedge-shaped fixed partitions and other 
wedge-shaped partitions which are, however, at their folds somewhat 
movable downwardly and inwardly, a cover and a bottom, so that 
the movement of the partitions may be limited by side stops. The 
insertion further consisting of a revoluble ejecting mechanism provided 
with a stamp, which mechanism may be inserted in the interior of the 
centrifugal insertion after the rigid connection of the same has been 
loosened by the slackening of screw nuts provided on the fixed 
partitions. 

166888. Btjbolf Quarez, of Amiens. A process and apparatus 
for saturating sugar solutions containing lime. 11th May, 1904. This 
pi'ocess for saturating sugar solutions which contain lime and which 
solutions are introduced in a finely distributed condition under 
pressure into the saturation vat, is characterized by the saturation 
gas being also admitted under pressure into the upper part of a 
vertically arranged mixing tube in the vat, in the ordinary way 
■carried downwards with the sugar solution in counter current and in 
this way any gas which has not been entii*ely utilized is forced to 
emerge from the mixing pipe together with the liquid and to rise 
^gain in the vat containing the mixing tube in counter current to the 
sugar solution. The apparatus for carrpng out this process consists 
in the satui’ation mixing pipe in which discs, plates, or the like 
resistances, which are themselves of known type, are alternately 
arranged with funnel-shaped contractions corresponding to the 
varying diameters of the vat in which the pipe is arranged, the said 
pipe being suiTounded by perforated or toothed resistances of known 
character. 

166897. AuausT NEUAiANisr, of Berlin. A 'vacuum hoiling down 
pan having a fmmeUshiped enlarging circulation pipe, 28th October, 
1904. (Patent of Addition to Patent No. 156022 of 6th December, 
1903.) This is an improvement on the vacuum boiling down pan 
covered in the original patent, the telescopically extensible circulation 
pipes of which are replaced by a circulation pipe of uniform length 
provided at intervals with inlet apertures, and is characterized by this 
circulation pipe constantly increasing in diameter upwards, with the 
object of increasing the compression of the liquid with the increase of 
the liquid column. A modifioatxon of the boiling down pan described 
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in this patent consists in its circulation pipe being composed of 
separate funnels in such, a way that each succeeding one is inserted 
in the preceding one to a portion of its height on the same axis, the 
said funnels being of a gradually upwardly increasing width. 

167050. Meinarbus Wibhebmtjs Yerweb, of Sneeh, Holland. 
A'pijaraim for obtaining uniformly sha'ped crystals from solutions^ more 
particularly sugar solutions, March 18th, 1903. This apparatus 
consists of a re voluble shaft inside the vat containing the solution, on 
which shaft crystallizing threads, bars or the like are suitably arranged 
and this shaft is provided with the object of enabling the position as 
regards height of the deposited crystals in the solution to be interrupted 
or suitably periodically altered. In a modification of the apparatus 
hereinbefore described, a horizontal revoluble shaft is employed, 
which is provided with arms, on which shaft easily removable 
insertion pieces provided with threads, bars or the like are arranged- 

167331. Dr, H. E. Langen, of Oologne-on-Ehine. Process for 
obtaining sugar from pressed beetroot shreddings. November 4th, 1904. 
(Patent of Addition to Patent No. 164396 of December 30th, 1903.) 
This is an improvement on the method described in Patent No. 164396 
and consists in the sugar juice (drain) employed being neutralized or 
made slightly acid before being mashed with the pressed residues. 

Note. —Copies of all published specifications with their drawings in 
these lists can be obtained from W. P. Thompson & Co., 6, Lord 
Street, Liverpool, at One Shilling a copy for English or American 
Patents, and Two Shillings for German. In ordering please give 
number and date. 

Patentees of Inventions connected with the production, manu¬ 
facture and refining of sugar will find The International Sugar 
Journal the best medium for their advertisements. 

The International Sugar Journal has a wide circulation among 
planters and manufacturers in all sugar-producing countries, as 
well as among refiners, merchants, commission agents, and brokers, 
interested in the trade, at home and abroad. 


The duty on all kinds of sugar imported into Brazil from countries 
which do not give bounties has been reduced by decree to 200 reis per 
kg. (4s. 3d* per cwt.) 


The new Australian excise tarifi provides that the excise duty on 
sugar shall be increased from 3s. to 4s. per cwt. of manufactured sugar 
from January 1st, 1907. 

16 
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IMPOBTS AND DXPOBTS OF SUGAR (UNITED KINGDOM) 

To Eisri) OF PEBiiuAiiy, 1905 and 1906. 

IMPORTS. 


Raw Sugars. 

Quantities. | 

Values. 

19U5. 1 

Cwts. 
502,306 
65,345 
201,697 

1906. 

Cwts. 

1,442,716 

29,565 

134,876 

123,847 

87,415 

89,356 

1905. 

£ 

369,448 

48,437 

153,404 

8,200 

83,892 

495,438 

1906. 

£ 

608,124 

11,110 



55,647 

53,378 

37,880 

41,451 


10',968 

114,490 

653,408 

A nsf-.rifl.-TTimo'arv .. .... .. 





111,910 


41,941: 

61,64J 

Peru.... .. 

273,829 

19,085 

126,620 

206,652 

13,194 

Brazil . 

191,373 

76,43^ 

Argentiue Republic. 

Mauritius.. 

47,345 

20,861 

27,820 

8,34^ 

British East Indies. 

Straits Settlements. 

24,052 

13,075 

12,330 

5,751 

Br.W. Indies, Guiana, &c. 
Other Countries.. 

223,434 

154,768 

227,333 

12,691 

194,158 

116,828 

132,33( 
6,191 

Total Raw Sugars.. 

2,290,727 

2,611,638 

1,729,801 

1,I40,23( 


Refined Sugars. 
Germany. 

1,514,689 

1,666,928 

1,301,548 

246,759 

964,551 

Holland 

279,552 

384,896 

232,641 

Belgium ,,...... ........ 

65,738 

46,850 

57,359 

28,03< 

France ... 

125,662 

414,118 

112,579 

226,17i 

Other Countries .......... 

. 39,952 

270 

34,847 

15' 

Total Refined Sugars .. 
Molasses ..... 

2,025,593 

248,603 

2,513,062 

357,119 

1,753,092 

64,742 

1,441,561 

1 76,25^ 

Total Imports ........ 

4,564,923 

5,481,819 

3,547,635 

2,6o8,04j 


EXPORTS. 

British Refined Sugars. 
Sweden .... ... 

Cwts. 

50 

I Cwts. 

i 111 

£ 

48 

£ 

lo: 

Norway.. .......... 

4,718 

14,432 

12,493 

863 

1 2,672 

1 15,670 

1 14,258 

1 1,327 

1 7,158 

i 7,926 

91,221 

4,041 

1,641 

8,001 

8,21( 

DfinTnn.v’lr .... . 

llj786 

Holland 

10,823 

Belgium ... 

'676 

' 72 : 

Portugal, Azores, &c. .. 

Italy 

2,728 

2,173 

3,92< 

4,26: 

58,78; 

Other Countries .. 

30,661 

29,409 


Foreign k Coloniad Sugars 
Refined and Candy .. 

65,945 

3,057 

140,343 

1 

2,188 

23,878 

•2,767 

58,956 

3,002 

7,068 

81 

85,66' 

1,581 

12,041 

80f 

Unrefined. 

8,511 

190 

Molasses . 


Total Exports 

77,703 

169,175 

69,107 

ion not 
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UNITED STATES. 
(Willett Gray^ %e.) 
(Tons of 2,240 lbs.) 

Total lieceipts Jan. 1st to March 15th.. 
Eeeeipts of Eefined ,, ,, 

Deliveries ,, ,, 

Consumption (4 Ports, Exports deducted) 

since January 1st. 

Importers’ Stocks March 14th 


Stocks in Cuba, 


Exports 
Stocks . 


CUBA. 


(Tons of 2,2401bs.) 


Local Consumption (two months) 

Stock on 1st January (old crop) 
Total Production. 


1906, 

19U5. 

Tons. 

Tons. 

350,317 

. 435,243 

225 

100 

355,297 

. 431,610 

308,615 

318,250 

3,033 

33,553 

228,000 

216,670 

207,000 

. 252,000 

1905. 

1904. 

,632,216 

. 2,767,162 

Sugar, 1905 and 1906. 

1905. 

1906. 

Tons. 

Tons. 

291,652 

206,063 

239,392 

138,828 

531,044 

344,891 

8,150 

7,970 

539,194 

352,861 

19,450 

539,194 

333,411 


Havana, February '28th, 1906. 


J. Giima.—F. INIejeu. 


UNITED KINaDOM. 


Sta-'I’emeni’ or Impokts, Exports, anu Consumption por Two Months 



ENDING 

Febiutahy 

28th. 






Imports. 

1908. 1 

Exports (Foreign). 

SUGfAK. 

1904. 

1905. 


1904. 

1905. 

1906. 


Tons. 

Tons. 

Tons. ! 

Tons. 

Tons. 

Tons. 

Refined . 

. 110,750 

.. 101,279 . 

. 125,653 

175 . 

. 153 . 

109 

Haw.... 

. 110,626 

.. 114,536 , 

. 130,582 

541 . 

. 425 . 

. 1,194 

Molasses. 

. 11,858 

.. 12,430 . 

. 17,856 

1 . 

10 . 

, 138 

Total. 

. 233,234 

.. 228,245 . 

. 274,091 j 

717 . 

. 688 . 

. 1,441 


liefined ...... 

Refined (in Bond) in the United Kingdom . 

Raw ....... 

Molasses..... 

Molasses, manufactured (in Bond) in IJ.K. 


1904. 

Tons. 

121,334 

77,425 

18,423 

14.377 

10.377 


Tons. 

101,648 

80,176 

13,977 

16,781 

9,523 


1906. 

Tons. 

120,224 

91,213 

20,317 

17,834 

10,930 


Home Consumption. 
1905. 


Total. 

Less Exports of British Eelm|d. 

Total Home Consumption o^Sugar 


242,436 .. 222,105 .. 260,518 

3,823 3,297 .. 7,017 


238,613 .. 218,808 .. 253,501 
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Stocks of Sugak in Eukofe at uneven dates, Makch 1st to 17th, 

COMPAKED WITH PEEVIOXTS YeAKS. 

In thousands of tons, to the neakest thousand. 


Great 

Britain. 

Germany 
' including 
Hamburg. 

France. 

Austria. 

Holland and 
Belgium. 

i 

Total 

1906, 

140 

1520 

774 

760 

300 

3495 

Totals 


1906. 

2367 .. 

1904. 

3200 .. 

1903. 

3031 . . 

1902. 

3181 


Twelve Months’ Consumption of Sugak in Eueope for 
Three Tears, ending Pebruaby 28th, in thousands of tons. 

(Lic7it\<{ Circu l<tr,J 


Great 

Britain. 

Germany. 

France. 

Austria. 

Holland, 

Belgium, 

&c. 

Total 

1905-06. 

Total 

1904-05. 

Total 

1903-04. 

1 

1622 i 

954 

602 1 

1 

t i 

1 488 

173 

3864 

4163 

3846 


Estimated Crop of Beetroot Sugar on the Continent of Europe 

FOR THE CURRENT CAMPAIGN, COMPARED WITH THE ACTUAL CROP 
OF THE THREE PREVIOUS CAMPAIGNS. 


(From Liclit^s Monthly CUrcahtr.J 

1905-1906. 1904-1905. 1903-1904. 1902-1903.. 
Tons. Tons. Tons. Tons. 

Qevmmy .2,425,000 . .1,598,164 . .1,927,681 ..1,762,461 

Austria.... _1,510,000 .. 889,373 ..1,167,959 ..1,057,692 

Prance .... _1,085,000 .. 622,422 .. 804,308 .. 833,210 

Bussia ....1,000,000 .. 953,626 ..1,206,907 ..1,256,311 

Belgium . 330,000 .. 176,466 .. 209,811 .. 224,090 

HoUaud ....... 210,000.. 136,551 .. 123,551.. 102,411 


OtBer Countries. 410,000.. 332,098.. 441,116.. 325,082 
6,970,000 4,708,758 5,881,333 5,561,257 
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NOTES AND COMMENTS. 

The 1906 Budget. 

The first Budget of the Liberal Ministry is generally considered a 
humdrum affiair. The Chancellor of the Exchequer (Mr. Asquith) 
had a small surplus to deal with, but not sufficient to warrant any 
appreciable reduction in the system of general taxation. The repeal 
of the coal tax, and the reduction of the tea tax by one penny, 
exhausts most of his balance, and neither the income tax payer nor 
the sugar user gets any benefit. We agree, on the whole, that tea had 
more claim for consideration than had sugar; but since Mr. Asquith 
expressed his inability to look on the sugar tax as a suitable means 
of broadening the basis of taxation, we must conclude that it is not 
so much that he had not the will but rather not the means to warrant 
its repeal. So it will remain in force for another year at least. 

One small reform the Budget bi-ings will, however, be welcomed. 
It will partake of a reduction in the inland parcel post charges, 
whereby parcels of 6 lbs. and upwards will go at a cheaper rate than 
has hitherto been the case. We hope the day will not be far distant 
when parcels going abroad, to the Colonies at least, will obtain some 
remission of the present high rates, which certainly seem excessive 
in the case of heavy articles of small value. 
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Progress in Antigua. 

In this number will be found the first balance sheet of the new 
Antigua central factory. We think it will prove of sufficient interest 
and profit to our readers as to warrant its reproduction in full. It is 
very satisfactory to note that the balance though not large is never¬ 
theless on the right side; considering the unpredecented drought 
which greatly curtailed the size of the crop, it would not have been 
surprising had there been a loss for the year. But losses, however 
satisfactorily they can be accounted for, are always depressing, and 
the directors of this new concern are to be congratulated on being 
able to enter on their second year with a credit balance. We hope 
that the new crop will attain much more to the capacity of the 
factory than did the old one, as in that case we shall secure more 
accurate data for gauging the capabilities of an up-to-date central 
factory. While on this topic, we may note with satisfaction that 
the Home Government have admitted through their mouthpiece, 
Mr. Winston Churchill, that the West Indies have benefitted by the 
Convention; and we must not allow them to forget this admission. 
It may he said that the chief benefit so far has only been one of 
secui’ity. Even granting this, is not security the very foundation of 
successful business ? That such is the case is proved by the very 
numerous orders for up-to-date plant which have issued from the 
West Indies and elsewhere, since the Convention was signed. 


A German View. 

Elsewhere we give a translation of some of the remarks made by 
our German contemporary, the Beiitsche Zuchermdustrie^ on the 
opposition raised in this country to the Brussels Convention. The 
B.Z.L, in efiect, vindicates the argument reiterated by us and by all 
friends of the Convention, that the only fail* method of comparison 
lies in taking periods of several years; the pitting of one single year 
against any other is opposed to aH principles of scientific judgment. 
But the anti-conventionists have to select such years as will support 
their a 'priori arguments, and longer periods would presumably not 
suit their requirements. So we find even the President of the Board 
of Trade descending to these tactics, as an inspection of his speech in 
the recent House of Commons debate will show. It may be said that 
to take 17 years before the Convention and compare it with three 
after is no fairer. But we have no more than three available, and if 
they do not suffice for our Eadical critics, then why in the name of 
commonsense cannot they let the Convention have a fair run before 
denouncing it ? When it has been in existence for five or ten years, 
then they will he in possession of incontestable data to vindicate or to 
condemn the measure. 
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Sugar Legislation in Germany. 

The Eeichstag in its sitting of April 4th last adopted the following 
resolutions:— 

1. That a Bill be introduced during the present session to obtain a 
reduction in the excise duties from 14 mks. to 10 mks. per 100 kg. 

2. That the German Government in the course of its negotiations 
for a commercial treaty with the United States shall endeavour to obtain 
for German sugar entering the American market the same equitable' 
treatment as is given to Cuban sugar and to cane sugar in general. 

The first resolution is a praiseworthy one, and if passed into law 
should result in a desirable increase in sugar consumption in Germany, 
As to the second, we fancy the United States will not be in a hurry 
to place foreign States on the same footing as their own dependencies. 

“Qlutose’* or “Qallisin.’^ 

In Noel Deerr’s paper, “ On the Estimation of Sugar, Dextrose, 
and Levulose in Cane Sugar Products,” which appeared in our March 
issue, the author remarked (p. 154) that ‘‘ Pellet and Meunier .... 
found 202 J^^nnose and 2'402 * glutose.’ This last term is unfamiliar 
and I take it is synon 3 rmous with the term * gallisin.’ ” On this point 
M. Pellet, however, writes to us as follows; “The term ^glutose’ 
being unknown to him (Deerr) he takes as synonymous the word 
‘ gallisin,’ which is correspondingly u] 9 known to us in Prance. The 
word ‘ glutose ’ designates a ceto-hexose discovered by MM. Lobey de 
Bruyn and E. von Eckenstein and so named by them. It is likewise 
the scientific term adopted by M. Maquenne in his book ‘ Les Sucres ^ 
and by Dr. Lippmann in the last edition (1904) of his great work, 

‘ Ohemie der Zuckerarten,’ where a whole page (I. 964) is devoted tO' 
this hexose.” We are much indebted to M. Pellet for clearing up 
this ambiguity of nomenclature. 

“ Redo.’’ 

“Bedo,” a form of calcium hydrosulphite, has recently been adopted 
as a reducing agent for decolourizing juices, increasing the quotient 
of purity, and reducing the viscosity of syi’ups. It is soluble in water 
to the extent of 3“4 grams per litre and the solution has a neutral or 
slightly alkaline reaction. Di refining practice “redo” is added to- 
the melted syrup after defecation with lime; the temperature is then 
raised to 8°0 and the syrup is filtered. The action of the hydrosulphite 
is given by the equation CaSaO^ + (OH)o ~ 2 CaS 03 + 

Owing to the regretted indisposition of Mr. T. H. P. Heriot, we are 
unable this month to insert the continuation of his serial on “ Simple 
Methods of Chemical Control,” We hope, however, that he will soon 
be well enough to complete his interesting and valuable series of 
papers. _ ,__ 
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STJaAE IN PAELIAMENT. 


PiCTIOlSr; AND SOME PACT. 

A little debate on tbe Sugar Convention, on 27tb March, ended in 
a fiasco. There were seven fiction speeches; quite overweighted by 
the brief but conclusive facts stated with the utmost clearness and 
good sense by Mr. Mitchell-Thomson, who will evidently be a tower 
of strength to the sugar industries in the House of Commons. He 
was well backed up by Lord Percy and Mi'. Chamberlain, and was 
complimented even by the fiction party. 

The performance somewhat resembled a renovated variety entertain¬ 
ment brought up to date, with many of the old scenes and dances but 
some of the dresses and topical allusions quite new. The revival was 
not well received and the manager was obliged to apologise and drop 
the cm'tain. 

We will glance biiefly at some of the amazing statements that go 
down so successfully with ‘ ‘ the general reader, ’ ’ Here is one which we 
have heard from wiser lips a long time ago ; and yet, strange to say, 
it is an absolute fallacy. 

The foreign refiners and producers, in their desire to secmre 
the English market, had entered into a policy of such senseless 
competition that they had brought the price of sugar in England 
down to 6s. a cwt. Supposing that insane policy had been con¬ 
tinued, and we had had sugar brought into this country for 
nothing, would that or would it not have been a benefit to this 
country ? 

Mr. Leonard Courtney asked the same question in 1879, as a 
Member of the Select. Committee on Sugar Industides, and the 
witness promptly replied that if that could be guaranteed as a per¬ 
manent arrangement we might smoke cigars all day and do 
nothing. But as it must inevitably result in the destruction of all 
natural competition, and even in tbe ruin of all bounty-fed producers 
except those who received the largest bounty, it was evidently a 
disastrous arrangement from the consumer’s point of view. But 
even with a.price of 6s. per cwt., which is more than 3a. below the 
cost of production, the same result must be inevitable if such a price 
were maintained; and it is well known in the sugar markets of the 
world that another year or two of those prices would have left the 
world dependent for its ten million tons of sugar entirely on G-ermany 
and Austria. It is also well known that the Gei’man industry at 
that time, 1901-2, definitely adopted the policy of over-production in 
order to keep prices down and stop all competition. They knew that 
if they were successful not only cane sugar would go to the wall but 
also their more formidable competitors in Erance and other bounty- 
fad countries. 
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There are Wo minor fallacies in the quotation. The Continental 
producers, as we have just shown, were not competing especially for 
“ the English market.’’ They had a much wider clientHe than that, 
and one which would have grown enormously if the price of 6s. per 
cwt. had continued. But what the speaker wanted his hearers to 
believe was that this low price was a special benefit enjoyed by 
England alone. It was, in his words, the price of sugar in 
England” that went down. Eor more than thirty years the fiction 
party have actually believed—even eminent Grovemment officials— 
that there were two prices for sugar, the cheap bounty-fed price 
in England, and the “ dear West India sugar” price for the rest of 
the world. They do not know that our price is always the world’s 
price. These are abstruse facts beyond their ken. ■ 

Let us pick out another plum. 

No sooner did the Brussels Convention become law than the 
price of sugar went down in all producing countries and up in 
England. 

Here we have positive proof that the speaker did not know the 
elementary fact that our price is always the world’s price. The 
consumers in Grermany and Erance got their sugar cheaper because 
the duty was reduced; and the duty was reduced because the 
Government no longer had to meet the expense of the bounty. But 
the price of the sugar was identical in Germany, Erance and 
England. The speaker did not wish his hearers to understand that. 

He then explained that the present price of sugar is 8s. 4Jd. per 
cwt. He does not add that that is a price below the cost of production 
but merely declares that “ if to-day there had been no Brussels 
Convention the price of sugar, instead of being 8s. 4|d. per cwt. 
would be about 5s. 6d. or 5s. 9d.” Eive years of sugar at 3s. per cwt. 
below the cost of production does not strike the speaker as anything 
out of the common. Let us assume that out of the world’s con¬ 
sumption of ten million tons per annum the producers of three 
million tons were able by means of an enormous bounty to produce 
sugar at 6s. per cwt., free on board Hamburg, without loss ; and that 
the producers of another three million tons only lost Is. 6d. per cwt.; 
while the producers of the remaining four million tons lost the whole 
3s. per cwt. That would give an annual loss of 

& 

3,000,000 tons at Is. 6d. per cwt. 4,500,000 

4,000,000 ,, ,, 3s. per cwt. .. .... 12,000,000 

Total loss for one year .. ,. £16,500,000 

Total loss for five years, 1901-6.£82,500,000 


The speaker positively believed, as proyed by his own words, that 
if there had been no Sugar Convention he would at the present 
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moniGrit be enjoying sugar at os. 9d- per cwt. and tbat tbe sugar 
producers of the world would have cheerfully supplied him with all 
he wanted at that price, at a cost to themselves—being multi¬ 
millionaires—of nearly one hundred millions sterling. All this sounds 
like great nonsense when put into plain English, but the fiction 
party tell us that it helped them to get their big majority last 
January. 

Let us take another plum. 

He did not wish to give the House exaggerated figures, but a 
great authority had stated that in sugar-using industries 50,000 
persons had been working half time through the action of the 
Convention, whilst 12,000 had been added to the number of the 
unemployed. 

The only point in this statement is contained in the words 
through the action of the Convention.’’ Without those words the 
statement may or may not be true—probably not. With them it can 
be shown in a moment to be false. The statement was fii'st made 
long before the short crop of 1904-5, but we will prove it to be false 
whether made then or now. Erom the low prices of 1901-2, up to 
July, 1904, the world’s price of sugar never reached the cost of pro¬ 
duction. The average price for the year 1903 was about Is. per cwt. 
below the cost of production. The highest price in that year was 
more than 6d. per cwt. below the cost of production. In 1904 it 
fell to Is. 6d. below cost price, and for the first six months of that 
year the average price, in spite of an unexpected shortage in the Cuba 
crop, was quite Is. per cwt. below the cost of production. And yet 
the public and the House of Commons are asked to believe that in 
the sugar-using industries, with sugar actually more than Is. per 
<^'wi. helow the cost of production, large numbers of men were partially 
or entirely thrown out of employment “ through the action of the 
Convention,” by which the speaker means you to understand 
“through the high price of sugar.” Here, then, is falsehood 
number one. Now let us turn to the subsequent period, long after 
this assertion first saw the light, when the price of sugar did really 
go up, not because of the Convention but because of a sudden 
diminution of more than a million tons in the expected supplies of 
sugar for the world’s consumption, owing to the partial failure of the 
beetroot crop. What do the “ sugar-users ” tell us themselves of tin* 
state of their industry during this temporary period of dear sugar. 
W© get it in the Chamber of Commerce donrnal of last November, and 
Mr. Mitcheli-Thomson read it to the House in the course of his con¬ 
clusive speech:— 

pie found that during the eleven months ended November, 
1903, 1904, 1905, the quantity and value of the exports of con¬ 
fectionery, jams and preserved fruits was higher last year than 
in any of its predecessors. The exports were in 1903, 294,886 cwt.; 
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in 1904, 289,841 cwt.; and in 1905, 315,478 cwt. The values 
we in 1903, £743,718; in 1904, £750,870; and in 1905, 
£824,221. The same Journal said:—“Moreover, -what is more 
satisfactory still, there was no doubt that there was even greater 
improvement in the home trade.”* 

Thus we see that the original statement, which was clearly false when 
sugar was actually so cheap as to be considerably below the cost of pro¬ 
duction, is equally false now, on the showing of the official report of 
the very industry which, according to “a great authority,” was being 
ruined when sugar was at half the price. Again we are told that 
these ai'e “the facts” that procured the great majorities of last 
J anuary. 

The speaker then tries to make his hearers and readers believe that 
there has been an enormous increase in the importation of foreign 
confectioneiy. He gives no figures in proof of this assertion, because 
figiu'es would not prove it. This is all that he says:— 

In one shop alone, where practically no trade was done in 
foreign confectioneiy, a trade had grown up in these few years 
to such an extent that a large percentage of the trade done in 
that shop was done in those goods. When he took out those 
statistics {sic) before the election he was able to point out that 
what was being sold over the one counter was responsible for 
four British workmen being thrown out of employment. 

There are no statistics; but the statement was quite sufficient he 
found to get him his big majority last January. He concluded by 
congratulating the House that “a strong Government had been 
returned whose interest was that of the great mass of the consumers 
of this country.” 

He and his strong Government both believe that the true interest 
of the consumer is that sugar should remain below the cost of 
production just long enough for all producers to disappear—and with 
them the sugar they produce. 

So far we have dealt only with the speech of the mover of the 
resolution, and our space forbids any further analysis of the speeches 
of the Fiction party. Sugar is still well below the cost of production, 
and yet Mr. Paul does not hesitate to tell us that “ this was a meau 
and cruel Convention, because it pressed hardest on the industrial 
classes of the community and with real and crushing severity on the 
poorest of the poor.” The German beetroot sugar industry, which 
can produce cheaper than any other European country, are at this 
moment crying out because, as they declare, sugar is below cost 

* The latest Board of Trade return is as follows: Exports of British confectionery, 
jams and preserved fruits for the three months ending March Slst:—1904, 68,015 cwts.; 
1905, 74,898 OWts.; 1906, 90,135 cwts. The imports of foreign, including chocolate, 
were for the same period of 1906, 16,318 cwts. The increase in the exports amounted 
to more than total imports, which are clearly an absolutely inappreciable faction of 
the total British production and consumption. 
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price. They must be simprised to hear that an eminent member of 
the British Parliament declares sugar to be so outrageously dear that 
its price is pressing “ with real and crushing severity on the poorest 
of the poor.” 

Sir J. Dickson-Poynder goes one better. He says that ‘‘ Germany 
was the greatest gainer with an increased consumption of ^00,000 
tons at a lowei' price than ourselves^ whoso consumption had been 
decreased by 300,000 tons, while we paid something like £5,000,000 
more for our decreased consumption.” 

At last we have some figures—such as they are. The Hon. 
Member must quite regret that he cannot have the opportunity of 
producing them at another general election. Without the duty, we 
paid exactly the same, per ton of sugar, as the German consumer ; 
with the duty, we paid, of course, considerably less. 

These are not specially selected specimens of the assertions of the 
fiction party ; we have taken them faiidy as they came. The fui'ther 
consideration of this debate must be postponed. In spite of the 
matter being mainly nonsense, it is important that it should be 
analysed, because the time will come when the Government will have 
to decide as to its future policy, and therefore it is well to know their 
case and the extent of its weakness. So far they would appear to 
have no case, but unfortunately they have discovered that fiction 
is stronger than fact, and will prevail. 


THE AGITAITOH AGAINST THE CONYENTION. 


A German View. 

The Deutsche Ziichermhistrie, discussing England’s attitude to the 
Brussels Convention, says that amongst the arguments advanced 
against the latter, the most important is the question of sugar prices. 
At first sight it would seem as if tho charge were well founded. To 
quote our contemporary: 

‘‘If one compares the present prices for SS^ heet in London with 
those ruling during the two years previous to the Convention,^ a rise 
in prices is certainly apparent. Whereas in April, 1902, it was 
6s. 6Jd. per cwt. and in April, 1903, 8s. 2|d., it is now (April, 1906) 
8s. 4Jd. If with certain qualifications we are entitled to take the 
years 1902 and 1906 as the ones most nearly corresponding in their 
conditions, then we have a rise of 2s. to accoimt for. It cannot also 
be denied that this year the wmld’s price is higher than in the lowest 
year previous to the Convention. On the other hand, it seems to us 
a risky thing to conclude that without the Brussels Convention and 
with a continuation of State and Cartel bounties, we should at present 
have as low prices as in 1902, or, as is asserted in England, the still 
lower price of 5s. 6d. or os. 9d. At any rate it cannot be altogether 
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assumed tliat but for the Couveiitiou we should now baye lower prices 
than is actually the case. Moreover, it is scarcely satisfactory in 
reviewing changes of price to select for that purpose two single years, 
subject as they were to more or less weighty influences. Bather does 
justice and every scientific method of demonstration insist that longer 
periods of time be taken. On this hypothesis, we reproduce here¬ 
with the prices for the last 20 years. . . The price in London for 

Oerman 88^ beet f.o.b. at the beginning of April was :— 

s. d. 8. d. s. d. s. d. 

19C6 .. 8 4| 1901 .. 8 14 ^^96 .. 12 1891 ..13 9 

1905 .. 14 ej 1900 .. 10 li 1895 .. 9 3 1890 .. 11 10^ 

1904 .. 8 1899 .. 9 11^ 1894 .. 12 6 1889 .. 17 4| 

1903 .. 8 2i 1398 .. 9 1 1893 .. 15 10^ 1888 .. 14 0 

1902 .. 6 6|- 1897 .. 8 9|- 1892 .. 13 4j 1887 .. 11 4| 

“ The average price during this 20-year period was hence 11s. 2d., 
while for the 17 years before the Convention it was lls. od., and 
during the last three years, or subsequent to the Convention, 10s. fid. 
It has also to he observed that the last-named period covers the year 

1905 which for a short time exercised an entirely disproportionate 
influence on prices; since this year was quite an exceptional one, it 
had far better he omitted. But even allowing the inclusion of the 
year 1905, we find from the above figures that the mean price after 
the Convention is considerably lower than the average of 17 years 
before the Convention, for while the English consumer had to pay on 
an average lls. od. for ante-Convention sugar, he only pays 10s. fid. 
now. But, as above mentioned, it seems fairer to omit the prices of 
1905, so that the figimes of price before and after the Convention 
should be lls. od. and 8s. od. respectively. It seems, therefore, a 
questionable thing to persuade the English consumer that the 
Convention has increased the cost of sugar.” 

The D,ZJ. finally refers to the agitation got up by the sugar 
users; who allege that as a consequence of the Convention British 
exports of confectionery have di’opped and imports increased; and 
considers that these statements too should he received with every 
caution. Our contemporary settles the matter to its satisfaction by 
quoting the figures from the Board of Trade Beturns for coufeotionery, 
which dispose eflectively of the argument that the exports have 
dropped. Exports of confectionery, jams, and preserves” have 


been as follows :— 

Cwfcs. Cwts. 

1900 .. .. 276,248 1903 .. .. 319,736 

1901 . 309,251 1904.. .... 314,879 

1902 .. .. 335,228 1905 .. . 345,376 


THs does not suggest reti-ogx’ession. As to the imports, these have 
only found a place in the Board of Trade Eeturns since January last; 
but such as they are, they do not reveal any appreciable increase. 
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THE POSSIBILITIES OF BEITISH SUGAR MAWFAOTURE. 


As briefly recorded in oiu’ Notes of last montlx, tbore was a debate 
in tbe House of Lords on April 2nd, on tbe cultivation of sugar beet 
in tbe United Eingdom. Tbe Earl of Denbigli, wbose praisewortby 
experiments in beet growing on bis Newnbam Paddock Estate are 
known to our readers, was responsible for tbe debate, and in bis 
opening speech made a strong appeal for State support in aid of a 
British beet sugar industry. He drew attention to tbe universal 
•cultivation of beet and the immense advantage its adoption bad 
proved to countries like Germany, where in its infancy tbe industry 
bad bad tbe support of the Government. Now that tbe Brussels 
Convention allowed a surtax of 2s. 6d. per cwt. on borne grown sugar, 
be thought tbe Government might well allow this rebate to enable 
tbe new industry to be started. He dwelt on tbe experiments which 
bad been made in this country to grow beets, experiments which bad 
everywhere been successful, but pointed out that owing to lack of 
experience, it would be highly improbable that a new factory would 
be able to pay for some yeax’s, and if tbe Government intended this 
sugar to pay full duty, tbe trade might have to wait iixdefinitely 
before capital was subscribed to start factories. He suggested the 
excise should be fixed at Is. Sd. per cwt., in which case capital would 
be immediately forthcoming, and a new impetus would be given to 
agriculture. 

Lord Denman, in reply, said they desired to do all that lay in their 
power to help tbe farmers and improve the conditions of the 
agricultural community in general. But as had been pointed out by 
the late Chancellor of the Exchequer,^ the proposal of Lord Denbigh 
would involve a grave departure from the fiscal policy which had 
prevailed in* this country diming the last 60 years, and if the late 
Government were precluded by their pledges from entertaining it, 
how much more wei’e the present Government. Fiscal reasons apart, 
he was, however, afraid that if the proposal were accepted, and 
an iadusti’y started, the latter would depend for its existence on the 
rebate, and if at a future time the Exchequer proposed to remove this 
advantage, great distress would be alleged to fall oii the persons engaged 
in this industry. He also wanted to know what the West Indies 
would think of this subsidy of a home industry competing with them. 

Lord Lathom, who has expeiimented in beetroot growing in 
Lancashire, appealed to the Board of Agriculture to hold out some 
hope of assistance to this new industry which he thought might 
thereby be made profitable, and of immense benefit to those living on 
the soil. 

The Marquess of Lansdowne said this was a subject deserving 
t he aerious co nsideration of the fai*ming community. He could not 
^ See iporrespoiidence at ejid. 
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congratulate the Government on their attitude, though he admitted 
that the arguments they advanced were entitled to a considerable 
amount of weight, especially as regards the difficulty of cancelling a 
rebate once allowed. He thought, however, that there were other 
forms of encoux’agement besides that proposed by Lord Denbigh ; but 
the latter had shown that there was a case for doing all that they 
possibly could to give this new industry every encomugement in its 
earlier stages. 

The Marquess of Eipon, speaking for the Government, said there 
must be no misunderstanding as to their intentions. All experience 
went to show that when the limited period during which assistance 
was given came to an end, extreme representations were always made 
by those engaged in the industries concerned that they would be 
ruined if the rebate were not continued. This, he thought, was an 
adequate reason why the Government should not consent to give any 
special encouragement. He considered, however, that there was good 
reason for thinking it might be possible to start the industry in this 
country without artificial aid. 

The debate then terminated. 

Previous to the debate, the Earl of Denbigh published some 
correspondence dealing with the possibilities of British sugar manu¬ 
facture. It was as follows:— 

“ Memorandum sent to the Earl of Onslow, President op the 
“Board of Agriculture. 

MdTch 8th, 1904^ 

“The cultivation of beet sugar has been carried on in Great Britain on an 
experimental scale for Some years, and the results of the analyses of the 
roots have been carefully tabulated and published from time to time by 
competent and well-known analysts. 

These results have conclusively proved that in almost every part of 
Great Britain and Ireland, and on varying soils, sugar beet can be grown of 
a quality, if anything, superior to the best beet grown in the Magdeburg 
district of Germany, so far as purity and percentage of saccharine contents 
of the roots are concerned. It is admitted by everyone that, if the cultiva¬ 
tion of beet for sugar purposes can be made a success on a commercial scale, 
it would very soon develop into an important agricultural industry, provide 
a new and profitable crop for farmers, and be of great benefit to many of 
our country districts. Hitherto, howevei', beet has not been grown on a 
commercial scale, because there was no market for it, and sugar factories 
have not been erected because no beet was grown, and the existence of the 
foreign bounty system was sufficient to prevent capitalists from risking 
their money. 

“ Owing, however, to the Brussels Convention, there is now a prospect 
of this important industry being developed, if capitalists can be made to see 
that Government will give them encouragement, and if they see a reasonable 
chance of a good return on their investment. The ordinary British 
agriculturist being, as a rule, of very conservative habits in agriculture, it 
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might take some time to establish a sugar industr}'-, more especially as it is 
well known that a factory established some forty years ago at Lavenham, 
hadj after running successfully, to he nltimately abandoned owing to the 
foreign bounties. As great improvements have taken place both in sugar 
producing methods and machinery, and in the saccharine properties of the 
roots now grown, there would seem to be no reason why a factory should 
now be a failure if properly organized and managed, and if the price of the 
Jinished product is sufieiently good to alloiv of a remimeratwe price being paid 
to the growers of the roots, 

**The latter point is practically tbe crux of the whole situation, for, 
owing to the way labour has left many of the country districts, there will 
no doubt he difficulties at first, until it can he conclusively shown to the 
agricultural population that good wages and a good profit can he obtained 
by growing sugar beet and selling it to factories for sugar purposes. 

“It is therefore of the very greatest importance that- the first effort to 
establish this industry should meet with success. 

“ To make a start it may he necessary to get from £80,000 to £100,000 
subscribed or guaranteed, as, to treat the sugar economically, it would be 
necessary to put up a factory capable of handling from 30,000 to 40,000 tons 
of beet per annum. Taking the average crop at about 15 tons per acre, this 
would require from 2000 to 3000 acres under beet annually, and at a 
convenient distance from the factory. 

“ This money having been guaranteed, it would be necessary to select a 
suitable centre, and make definite contracts with surrounding farmers to 
grow beet for five or ten years, at prices which would be good enough to 
tempt agriculturists to make this new departure, and then proceed to erect a 
factory with its necessary accompanying organizations. 

“ The position therefore is at present as follows :— 

“ It is claimed that sugar beet can be grown in Great Britain and Ireland 
of as good a quality as on the Continent. 

“ It is believed that money to establish an industry would he forthcoming 
if the prospects of a satisfactory profit were sufficiently good. 

“ When the sugar import duties were imposed, no power was taken with 
regard to excise duties, as there was then no sugar produced in this country. 

“ By the Brussels Convention, in a sugar producing country, the surtax, 
that is, the difference between the excise and import duties, must not be 
more than 2s, 6d. per ewt. 

“ The present import duty being 4s. 2d. per cwt., those who wish to make 
the experiment of a sugar factory wish to have an assurance that if an 
excise duty is imposed, it will not. at all events for a term of years, amount 
to more than Is. Sd. per cwt., which would make the surtax 2s. 6d, per 
cwt., the maximum amount allowed by the Convention, thus giving home 
grown sugar a temporary advantage of 28. 6d. per cwt. over imported sugar. 

" It is submitted that, in consequence of the present low price of sugar, 
the prospects of profits, if an excise duty of 4s. 2d. is to be charged, are not 
sufficiently attractive to make it worth anybody’s while to start an industry 
which will very likely have to run at a loss for some time until agriculturists 
learn how to get the best results in beet growing. It is also admitted that, 
as there is at present a tax on sugar, the proposal made herein would not be 
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open to the ohj ection that it would raise the price of sugar, for, if successful, 
the establishment of a home grown sugar industry would tend, if anything, 
to lower the prices. 

“ (Signed) Denbigh.” 

Being informed that great difficulties stood in the way of any such 
arrangement as he asked for, Lord Denbigh had an interview soon 
after with the Chancellor of the Exchequer. About that time the 
price of sugar began to rise very considerably; so he waited, and 
finally wrote the following letter, dated November 2Sth, 1904 :— 

“ My dear Chamberlain, 

Owing to the recent rise in the price of sugar, and the consequent 
excitement which has been caused, I am anxious to do something further to 
direct attention to the possibilities of home grown beet sugar, haAung regard 
to the successful experiments which have been carried on for several years 
by various people, myself included. 

“ You may remember that last session I had a conversation with you as to 
the possible imposition of an excise duty in the event of sugar being manu¬ 
factured at home, and you stated to me that, inasmuch as the Grovernment 
had pledged itself not to depart from, or interfere with, the existing fiscal 
system of the country ptior to a General Election, you would, if sugar 
manufacture were started, feel compelled to seek legislative powers (which I 
understand you do not possess now) for enabling you to put on home-made 
sugar an excise duty equal to the full amount of the present or existing 
import duty. 

This would of course prevent British home made sugar from having that 
advantage of 2s. 6d. (about) per cwt. over other sugars which is permitted 
under the Brussels Convention to the home made sugars of other manu¬ 
facturing countries. As my conversation with you was a private one, I write 
to ask whether I have your permission to make the above public, e.e., if I 
have stated your \dews correctly, as, in any discussion on the manufacture of 
- sugar, the question of duty is bound to come up. 

“ The question is one of very great importance, and it is hal'd to exaggerate 
the benefits that might accrue to agriculture in certain portions of the 
country if it were once clearly proved that sugar could he profitably manu¬ 
factured and agriculturists consequently took to growing the beet. Apart 
from the advantage to land occupiers of having a new profitable crop, and 
the advantage to country districts of having an increased demand for labour, 
experience has shown that the cultivation of sugar beet improves the pro¬ 
duction of the locality, for, to make sugar beet a success a man must do his 
land well, and this of course aifects the other subsequent crops as well. 

“There is, however, a great prejudice against sugar beet in this country, 
and, owing to some past failures, it is of the greatest importance that the 
next attempt should succeed. Owing, however, to the necessity for gradually 
enlightening that somewhat slow moving person, the British agriculturist, 
it would probably, even if a factory were started, he impossible to get the 
best results at the outset, and this would appear to be eminently a case 
where, if a new industry could be financially encouraged for a few years, it 
might then be firmly placed on its legs and require special favours no longer. 
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However, I know that, at all events for the present, this cannot be, and of 
course one Chancellor of the Exchequer cannot bind his successor, but I wish 
to record my protest against a system which would have the effect of 
throttling in its infancy a new and valuable industry, 

‘ ‘ Sincerely yours, 

“ (Signed) Denbigh:. 

“The Right Hon. Aueten Chamberlain, M.P.” 

The reply to the above letter was as follows :— 

“ Treasury Chambers, 

“Whitehall, S.W., 

SOih December, 1904- 

“ My dear Denbigh, 

“ I have delayed answering your letter of the 28th ultimo in reference to 
the growth of sugar beet in this country until I could discuss the matter 
with the Prime Minister; hut I am now in a position to give you a full 
answer. 

“ You are aware from our previous conversation, that if beet sugar were 
largely produced in this coantry, our International obligations would oblige 
us to impose such an excise as would reduce the di:fference between this duty 
paid by home grown and that paid by imported sugar to the limit fixed by 
the Brussels Convention; but you ask me whether His Majesty’s Government 
can give you a guarantee that the excise on home* grown sugar shall not 
exceed what is necessary for this purpose. 

“ I fear it is not possible for us to give you such an undertaking. I fully 
appreciate the great advantage to agriculture which would follow the 
introduction into this country of a new and lucrative industry, whilst the 
circumstances of the moment show how very desirable it is that the sources 
of our sugar supply should be extended, and that we should in future he less 
dependent than we now are upon the continental crops. I can quite under¬ 
stand also that, as you explain, heavy initial capital expenditure is required 
to start the new industry on a profitable basis, and that, however good the 
ultimate prospects are, it may be a year or two before the enterprise could 
show any return to investors. This may indeed he one of the cases in which 
the natural course of industry would ultimately he helped, not hindered, by 
aid given in the initial stages of a new manufacture. On this aspect of the 
question I have not information which would enable mo to ofier an opinion. 
But, whatever view we take on this point, it cannot be denied that such a 
pledge as you ask for would be a great departure from the Fiscal Policy 
which has prevailed in this country for the last sixty years, and His Majesty’s 
Government are precluded from making such a change during the present 
Parliament by tbe pledges which they have given to the country. 

‘‘Yours truly, 

“ (Signed) Austen Chambeuuain. 

‘‘The Earl of Denbigh.” 

Lord Denbigh afterwards decided to do nothing farther for the 
time being, as the prices for sugar were of an abnormally fluctuating 
nature, and it seemed advisable to wait until the market settled 
down, and some opinion could be formed of the probable normal price 
under the new conditions. 
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It was also quite apparent to him that the late Goyernment were^ 
unable to depart from the pledges referred to, and even if they had 
felt that the grant of temporary concession in the matter of excise 
was not a violation of such pledges, such temporary concession would 
have been no inducement to capitalists, as it was common knowledge 
that a General Election could not be long delayed, and nobody could 
say how the matter would be regarded by the next Chancellor of the- 
Exchequer. 

ON THE -AYAILAELE SUGAE” IN CANE STJGAE 
JUICES. 

By Noel Deebe. 

In the International Sugar Journal, No. 53, I obtained a formula 
representing the available sugar in a cane juice. The formula I 
then obtained can now be more easily deduced on the following 
argument. 

In unit weight of material let there be a sugar and h non-sugar. 

Let c sugar be removed, leaving 1 — c residue, which contains d 
sugar per unit weight. 

Then a = c + (1 — c) d, whence c = 

^ ^ 1 —d a a(l— d) 

But 1 is the proportion of sugar that has been extracted, and for 

a and d on the right hand side of the equation we may put / and m, 
which are the purities of the juice and molasses respectively. 

The equation may then be written— 

Extraction = W 

and if to m be given an arbitrary value indicative of refuse or 
exhausted molasses, the formula becomes, putting m = *30, 

Available sugar = 

This formula is practically identical with the one used in the 
control of factories in Java, and which is usually written in the form— 

Available sugar z=z S X ^1*4- 

S being the percentage of sugar in the juice and B the degree B»ix or 
Balling. 

The formula (1) above is only correct under certain limitations; it 
assumes that the sugar extracted is pure sugar and that there are no 
mechanical losses in manufacture. In Demerara and the English- 
speaking cane sugar countries generally the term extraction in factory 
control means the expression— 

100 X weight of commercial sugar 
weight of sugar in juice 
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A part of the non-sugar is contained in the commercial sugar and 
the effect of this will he to make the extraction higher than as 
indicated by the formula, and it will also tend to give a fictitious 
higher purity to the molasses. These sources of error may be 
corrected in the following manner. 

Let there be a material containing a sugar and h non-sugar per 
unit weight. Let c sugar and d non-sugar be removed-and let (c-f-d) 
■ contain e sugar per unit weight. 

The weight of the residue is (1 — c — cZ); let it contain / sugar per 
unit weight. 

Then a-=z{c + d)e + [l — c — d)f 


whence 


c + rf_ a —/ 

a a (e. — f) 


or 


Extraction = 

J (s —m) 


( 2 ) 


where j and m are as previously and s is the purity of the commercial 


sugar. 

In this form the formula refers to the dry commercial product, and 
when corrected for the water present it appears as— 

Extraction = ^ ^ v _ 

i — '^0 Balling of the sugar. 

and the total pure sugar capable of recovery is given by the formula— 

X xT-vF-- X sugar2in the commercial product, 

j {&■ — m) Balling of the sugar 

which may be expressed as 

The differences that appear when formulae are applied to actual 
practice may be best illustrated by an example. 

Purity of juice (j) = *80; purity of exhausted molasses (m) = *36. 
Commercial sugar made was of composition, sugar 96*0 ; water 1*2; 
purity (s) *9718. 

*8 —— *36 

Then from formula (1) Extraction — -8594. 


Erom formula (3) Extraction =; 


*8 —*36 
•8 (*9718 —*36) 
•8 — *36 


Prgm formula (4) Pure sugar ~ X *9718 


If in the case quoted the extraction in its usual significance was 
*8604 of sugar at 96°, this would indicate an extraction of *826 of sugar 
at 100°. Formula (4) shows that corresponding to the observed 


analyses there should have been obtained *8734 of sugar at 100, so 
that the loss in press cake, entrainment, &c.j is *0474, i.e,, 4*74^ of 
the sugar in the juice. As regards the applicability of this formulae 
to actual practice, the losses that occur in the press cake and in 
-entrainment will always prevent the formula in its complete form 
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being realised; in addition tliere is tlie error in tlie determination of 
the purity of the refuse molasses. Under certain conditions the 
conventional direct polarimetiic assay of a refuse molasses will give 
results closely approximating to the truth, but to obtain exact agree¬ 
ment with the formula, after allowing for losses in press cake, the 
Clerget process should be applied, and all other sources of error in 
the analyses eliminated. As an empirical result I am of opinion that 
the commercial extraction should not he less than that indicated by 


the formula in its simplest form difference between this 

result and that obtained from (2) being sufficient to account for all 
losses in press cake and in entrainment. 

If the values of 't ——be calculated it will be seen that as the 

purity of the juice increases, so also does the available sugar, and 
that the increase in available sugar is greater for low purities than 
for higher ones, with refuse molasses of purity 40 an increase in 
the pnrity of the juice from 70 to 80 raises the available sugar from 
71-43 to 83*33, an increase of 11-90; for the same purity of refuse 
molasses an increase in the purity of the juice from 80 to 90 raises 
the available sugar from 83-33 to 92*60, an increase of 9-30. 

Similarly, as the purity of the refuse molasses falls the available 
sugar increases, and the rise in available sugar is greater as the purity 
of the molasses is higher. Thus with an initial purity of 80 a fall in 
the purity of the molasses from 45 to 40 indicates an increase in the 
extraction from 79-54 to 83*33, a di:fference of 3*79, a further fall to a 
purity in refuse molasses of 35 only raising the extraction to 86*54, a 
rise of 3*21. 

In general, for initial purities of the order 80 and final purities of 
the order 40, each unit of increment in the initial purity corresponds, 
roughly speaking, to an increase in the available sugar of unity, and 
each fall of unity in the purity of the refuse molasses corresponds 
"to an increase in the available sugar of *6. 

The formulae deduced above are applicable to any stage of the 
manufacture, as in the case of a low masse-cuite of purity 50 which 
on curing gives molasses of 35 purity. Sugar of 88° polarization, 
89*8 purity and 98^ solids results. Then per unit of sugar in the 
masse-cuite there results using formula (4)— 


•50—*35 


X •898=^*4911 


•50 (-898 — *35) 
f.e., 49* 112 of the sugar in the masse-cuite is recovered. 


Using formula (2) the extraction appears as— 

*50-—*3o 100 ... 

. - — —^— — — 11' I — "" - " ooo2 

•50 {*898-^ *35) ^ 90 

i.e., the weight of the commercial product is 55*82 ^ of the sugar in 
the original masse-cuite. 
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If the masse-cuite was of 95 Balling the commercial product per 
cent, by weight on the original masse is 55‘82 X ’50 X ‘95 r= 26*51. 
This result can be expressed by the formula— 

Commercial sugar per cent, on masse-cuite = 

where and are the degrees Balling of the masse-cuite and 
commercial sugar respectively. 

In. establishing the above formula I have referred the purities to 
unity instead of to 100 as is usual; the expressions obtained are thus 
simplified in writing. 


THE ANTIG-UA CENTRAL EACTORY. 

Eiust Balaicce Sheet. 

In the Agricultural Netvs of Eebruary 17th is given the first annual 
report of the Directors of the Antigua Central Sugar Eactory. 

Some adverse' circumstances have been encountered, in particular 
the severe drought which seriously affected the amount of canes 
supplied to the factory. This proved very unfortunate, since the 
factory is quite capable of dealing with 3,000 to 4,000 tons of sugar in 
three to four months. 

Directors’ Eirst Akhual Report. 

The Dhectors are now able to submit their first annual report^ 
together with a statement of the accounts to September 30th, 1905, 
embracing the first year’s working of the new factory. 

The factory‘buildings, plant, machinery, &c., were supplied and 
erected under contract with the Mirrlees Watson Company, Limited, 
of Glasgow, and their Work, as also that of Mr. Claude T. Berthon, 
the Company’s consulting engineer, has given every satisfaction. 
The public opening took place on December lOfch, 1904, just eleven 
months after the contracts were given out. 

Owing to prolonged di'ought, the cane crop on the island during 
last season was reduced to a figure which it has touched only three 
times in the last twenty years, and had it not been for the high.. 
prices that prevailed for sugar during the early part of 1905, the 
results of the year’s working would have been disappointing. As it 
is, they have come fully up to, and have even exceeded, expectations, 
for, after paying all expenses, besides debenture interest, and setting 
aside the agreed sum of £2,000 for sinking fund, and also £1,000 by 
way of reserve fund, under the powers reserved to the Directors in 
the Articles of Association, there remains a surplus for the year of 
£3,956 9s. 8d. Of this, 2s. 6d. per ton, or £43, has been aRooated to 
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outside estates in respect of canes contributed by tbem. One moiety 
of tbe remainder, or £1,942 10s. lOd., is payable 'pro rata to the 
•'contracting planters,’’ and equals nearly 2s. 6Jd. per ton of canes. 
Tbe other moiety belongs to the shareholders, but in view of the 
uncertainties of the future, it is thought prudent for the present not 
to distribute this, but to place it to their credit to be distributed here¬ 
after as circumstances may permit. 

The factory was designed for an output of 3,000 tons of sugar per 
annum. Owing to the short crop, it will be seen that the output last 
season did not much exceed one-half of this, the planters supplying 
lender 15,500 tons, and the peasants only 181 tons of cane, instead of 
the 25,500 and 4,500 tons, respectively, that were anticipated. As 
the expenses and fixed charges would not materially increase with a 
full output, it is evident that, in a normal year, sugar can be produced 
at this factory at a very low cost. 

The accounts have been drawn so as to show results clearly, and in 
as much detail as is consistent with due brevity. The averages per 
ton of both production and cost are given. 

Two of the Directors, Mr. DuBuisson and Mr. Moody Stuart, paid 
visits to the island at different dates, in order to overlook the arrange¬ 
ments, and to keep in touch with the staff. They were well satisfied 
with all they saw, and can testify to the industry and efficiency of all 
the officials and employees of the company. 

In accordance with the Articles of Association, Mr. DuBuisson 
retires from the Board of Directors, but is eligible for re-election. 
The firm of Messrs. Wenham, Angus & Co., Chartered Actountants, 
London, were nominated by the Board as auditors of the company. 
They retire, but offer themselves for re-election. 

The Ajs-tigua Sugar Factory Limited. 

Balance Sheet, September 30th, 1905. 


Liabilities. 

£ 

s. 

d. 

£ 

s. 

d. 

To Creditors. 

.. 



564 

11 

8 

,, Share Capital:— 







12,500 ‘A’ shares, Is. each, fully paid 

625 

0 

0 




12.500‘B’ „ Is. 

625 

0 

0 





— 


— 

1,250 

0 

0 

„ Debentures:— 







250 ‘A’ debentures, £100 each .... 

25,000 

0 

0 




15'B’ „ £1,000 „ 

15,000 

0 

0 







— 

40,000 

0 

0 

,, Eeserve Fund .. . 




1,000 

0 

0 

,, Profit and Loss 







Balance at credit of profit and loss account 



3,928 

1 

8 





£46,742 

13 

4 
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Assets. £ s. d. £ s. d. 

By Casli in hands of agents. 994 1 2 

„ Debtors. 588 17 7 

,, Stocks and stores in Antigua .. .. IjOlO 19 10 

,, Stocks of materials and spare parts.. 790 0 0 

- 3,383 18 7 

,, Capital Expenditure:— 

Land, buildings, plant, and 

machinery.33,815 12 1 

Dwelling-houses and other buildings 1,279 9 7 

Eailway construction .5,5181311 

Bailway rolling stock. 2,548 9 7 

Preliminary expenses . 946 9 7 

Discount on debentures . 1,250 0 0 

Deduct — £45,358 14 9 

Written o:K by way of sinking fund. 2,000 0 0 

—-- 43,358 14 9 

£46,742 13 4 


Frofit and Loss Account for the year ended 
September SOth, 1905. 

To Canes purchased:— 

Per Ton. 

Tons. Cwts. Qrs. s. d. £ fi. d. 

Contracting planters .. 15,333 17 1 .11 7 .. 8,885 5 5 

Outside estates. 344 0 0 .. 12 9 .. 219 7 7 

Peasant gi'owers .. .. 182 5 3 .. 11 4 .. 103 15 2 

15,860 3 0 .. 11 7 .. 9,208 8 2 

To Eactory charges :— 

£ s. d. £ s. d. 

Sajo^s. 1,080 18 1 

Wages'^. .. ... 828 10 7 

Fuel 337 8 7 

Stores, inckftdHig bags. 603 2 6 

Bepairs and maintenance .. .. 710 0 9 

Fire and storm insurance. 138 5 9 

Cartage and lighterage of sugar .. 387 4 11 

- 4,085 11 2 

(Per ton of sugar, £2 10s.) 


To Eailway transport expenses :— 

Wages. .... .. ,. 91 11 5 

Fuel.. .. ...... 57 16 0 

Stores .. . . 35 0 0 

Bepairs and maintenance. 183 1 10 

—-- 367 9 3 


(Per ton of sugar, 4s. 6d.) 
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To Administration cliarges :— 

Directors . 250 0 0 

Travelling . 140 9 3 

Legal and professional. 50 0 0 

Stationery, books and petties .. 55 14 1 

Telegrams and postage . 168 0 5 


(Per ton of sugar, 8s.) 

To Interest;— 

Debenture interest. 1,434 14 6 

Less credits. 99 14 3 


To Sinking Pund. 2,000 0 0 

,, Peserve ,, .. 1,000 0 0 

,, Balance : — 

Payable to outside estates (say 2s.6d. 

per ton of canes) .. .. .. 43 0 0 

Payable to contracting planters 

(say 2s. 6^-d. per ton of canes) 1,942 10 10 
Shareholders’ proportion. 1,942 10 10 


664 3 9 


1,335 0 3 


3,928 1 3 


£22,588 14 3 

By net proceeds of sugar, &c., produced:— 

Sugar, l,634i tons (£12 15s. 5d. 

per ton) . 20,873 9 11 

Molasses, 77,000 gallons (5-Jd. per 

gallon). 1,685 4 4 

- 22,558 14 3 

,, Sundries . 30 0 0 

£22,588 14 3 


Abstract of toorhing of the Factory during 1905, 


Tons of cane . 15,860*6 

Gallons of diluted juice* . 2,437,500 

Cane sugar in juice, pounds. 4,427,472 

Sugar made, 1st, 1,600 tons j 

,, ,, 2nd, 35J tons = ,, 30 ,, j 

„ ,, as first sugar, tons ^ .. . 1,630 

,, ,, ,, ,, pounds .. .. . 3,651,200 

Average compositiou of diluted juice:— 


Cane sugar. .. .. 16*89 per cent,, 1*835 lb. per gallon. 

Q-lucose and non-sugar.. 2*04 „ 

Total solids ., ,. .. .. 18*93 „ 

Purity. 89-2.3 „ 

Average sucrose in megass .... 7*6 ,, 

,, water „ .... ,49*5 ,, 
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Oonunercial sugar per 100 of cane sugar in juice, 


Le., “extraction”. . 82*4(> 

<3rallons of molasses. 77,000 

Molasses per ton of sugar. 47*24 

Tons of cane per ton of sugar . 9*73 

Cords of wood used .. . , . 371 

Tons of coal (chiefly locomotives). 57 

Days working ., 86 

Hours grinding.. .. 1,063 


Hote. —The canes have yielded 10*31 per cent, of sugar, or 9*70 
tons of canes to one ton of sugar. 


THE INELHENCE OE LIGHT OH THE DEVELOPMENT 
OE THE SUGAE BEET. 


Siegfried Strakosch, discussing at length in the Zeitschri/t fur 
Zuckerindustrie the influence exerted by sunlight and di:ffused daylight 
respectively on the growth of sugar beets, comes to the following 
•conclusions:— 

1. The sugar beet can attain normal maturity under a light 
permanently diffused, presuming the latter to be of sufficient strength. 

2. Nevertheless, under direct sunlight an improved growth takes 
place, being especially shown in the increase in substance; more so 
in the roots than in the leaves. 

3. The absence of direct sunlight results in a certain increase in 
non-sugar in the beet juices, as well as in a decrease of the sugar 
content. The latter is not, however, influenced to the same extent as 
is the size of the root. 

4. Leaves in full sunlight reveal, as compared with shaded leaves, 
larger stomata, likewise a different arrangement of the latter, a 
larger number of stomata on the upper sides, and a smaller number 
on the undersides, 

5. Assimilation proceeds more slowly in the case of shaded leaves. 

6. With an increase in the intensity of the light, the mono¬ 
saccharides decrease in their proportion to the di-saccharides in the 
leaves. 

7. Among the moiio-saccharides of beet leaves, dextrose is 
apparently the most prevalent. 

8. There exist degrees of content under which the raw sugar in the 
leaves is to be regarded, not as an inteimediate product, hut as a 
completed substance in reserve, which as such may make its way into 
the body of the root. 
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THE CUBAN SUUAE INDUSTRY.^ 
By W. D. Horxe, Ph.D, 


The relative importance of Cuba as a sugar-producing countiy may 
be seen from the fact that of the 12,000,000 long tons of raw sugar 
produced annually in the world, Cuba furnishes about 1,000,000 tons. 
Excepting the small amount used on the island for local consumption 
the total product is shipped to the United States refineries. 

This constitutes about 40 per cent, of the sugar consumed in this 
■country, the total U.S. supply coming last year as follows :— 


Tons. 

From Cuba .1,101,611 

,, Foreign countries. 438,383 

,, Hawaii, Porto Eico, Philippines .. 516,098 

,, home-grown cane. 355,402 

„ „ beet. 220,722 

Total . 2,632,216 


The sugar cane was early brought to the West Indies by the 
Spaniards, and it soon became an important crop, fiourishing 
phenomenally in the fertile soil and hot, damp atmosphere of these 
tropical islands. In Cuba the sugar crop amounts in value to some 
75,000,000 dollars, and constitutes by far the largest part of the 
total exports. 

Prior to the late Cuban insurrection, in 1895, the annual-crop had 
amounted to a million tons, but during 1896 and 1897 it dropped to a 
little over one-fifth of this amount, and remained at only about 
one-third of a million for several years, owing to the widespread 
devastation of cane-fields and destruction of factories during the 
period of hostilities between the Spaniards and the Cubans. But 
since the war the rehabilitation of the sugar industry has been 
continuous and rapid. Cuba is about 700 miles long by 50 miles 
wide on the average, and consists principally of limestone formation 
with some hills and mountains of older geological periods occurring 
at both ends and in the centre of the island. The principal cane belt 
is the comparatively level strip of country extending almost round 
the island near the coast. The sugar lands are commonly known as 
of the red and the black varieties. The former are deprived from 
highly ferruginous limestone and constitute the best sugar lands in 
Cuba. While this soil is very sticky and heavy when wet, it is 
extremely pervious to water, drains well, and is easily worked when 
not freshly drenched by rain. The black land occurs largely in the 
hilly parts, where it is underlaid by white calcareous subsoil, and in 
the level districts, where it is underlaid by a yellow or brown clay 

* Read at a meeting of the i:?ew York Section of the Society of Oheruical Industry. 
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subsoil. The black laud is heavier and more tenacioas than the red, 
loses water very slowly, and until it is fairly well dried is difficult 
to work. 

The rainy season extends from June to December. The manu¬ 
facture of sugar is restricted to the dry season, extending from 
December to June, for during the wet weather the cane cannot be 
handled from the fields in the ox carts used. 

Usually cane is planted in hillocks 3 ft. apart in rows 5 ft. apart. Of 
late the system of Dr. Zayas, in which the hillocks are planted 9 ft. by 
12 ft. ajDart, has been strongly advocated as affording means of 
cultivating by machines drawn by animals and yielding a greater 
number of successive crops of richer cane. It is apt to yield less 
than the ordinary method during the first year, and, as yet, there 
have not been enough data collected to show conclusive results. 

Ten successive crops can commonly be harvested in as many years 
from one planting, although in some cases many more can be had. 
The yield gradually diminishes, though the juice increases in density 
and in purity as the plants grow older in years. The average yield 
is probably 15 to 20 tons of cane per acre, though it may run up to 
four times this amount. When the land becomes exhausted the 
custom is to let it lie for some years, using it for pasture land. Only 
about one-fifth of the arable land is under cane cultivation, and 
intensive methods of agriculture are little known. Some experiments 
with fertilisers have been conducted with results indicating success 
when the price of sugar is not abnormally low. On some estates it is 
customary to spread the filter press cakes and the bagasse ash upon 
the fields, while in other places these are wasted. 

In some experiments in Matanzas Province the yield of cane was 
increased from 28*73 tons per acre to 41*08 tons by the use of about 
200 lb. sulphate of potash and 400 lb. of acid phosphate on plots of an 
acre, while the further addition of 2000 lb. of slaked lime to the above 
brought the yield up to 45*94 tons per acre. 

The principal varieties of cane grown are the crystalina, blanca and 
a red or purple-striped variety. Cuban.cane does not suffer so much 
from the ravages of disease and the attacks of insect and parasitic 
enemies as the cane does in some other countries. But great losses 
of cane are sustained annually through destructive fires which often 
sweep through scores of aoies before they can be checked. As a 
precautionary measure against the spread of fire, it is customary to 
leave lanes about 30 ft. wide unplanted between the rows at distances 
of about 100 yards, and hfoaderf avenues at right angles to these lanes 
and about twice as far apart. The latter are commonly planted with 
rows of plantain trees, which serve the double purpose of affording 
protection against the spread of fire and a very acceptable article of 
food in their fruit. As the cane ripens the leaves dry up and fall into 
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a thickly-tangled and very inflammable mass wMcK is almost impass¬ 
able. A Are once started in this, whether by design or by chance 
spark, spreads rapidly, and in a high wind such as frequently prevails, 
sweeps along with fearful rapidity. Strangely enough, the cane 
itself survives the fire pretty well, being protected by its very tough 
siliceous rind and its abundant internal juice. But burnt cane must 
be cut, transported and crushed within four days or it will ferment. 
Should it be rained upon it will deteriorate sooner. Sugar made from 
it is usually dark and less desirable for refining. So disastrous is a 
cane fire apt to be that its intentional malicious setting has at times 
been treated as a capital ofience. 

In Cuba the factories usually obtain their supply of cane in part 
or altogether from farmers who raise it on their own land or on 
land belonging to the factory. These “ colonos,” or managers of 
cane colonies, contract with the factory to furnish cane to be paid 
for in 96^ raw sugar, varying in amount from about I per cent, to 
per cent, of the weight of the cane as delivered to the mill. When 
cash is paid it Is still on the same basis, and the cash value of the 
sugar is estimated from the average daily quotations in the Havana 
mai’ket. Golonos operating on land owned by the factory usually 
have a five or ten year contract. 

The cane is cut by hand with broad-bladed machettas or cutlasses, 
stripped of all leaves and tops, cut into pieces about three feet long, 
and thrown into piles, whence it is picked up and carefully packed 
into ox carts, which transport it directly to the mill or else to the 
raih'oad, where it is loaded upon the cars either by hand or by 
mechanical hoists which raise the entire cartload at once. 

It 'is well known that cane once cut will deteriorate if allowed to 
remain long ou the ground. In order to ascertain the rate of 
deterioration, I made a series of analyses on cane exposed to the 
weather during six days. I cut 15 canes as nearly alike as possible 
and crushed five in a handmill at once, after having divided them 
into thirds of equal length, marked bottom, middle and top. The 
other 10 canes' constituted the sample whose deterioration upon 
standing was to be noted. I cut one-sixth ofH the bottom of each, 
Xmessed them, and analysed the composite juice. Next day I took 
the next sixth ofl:, and so continued for six days. There was a 
natural deterioration, as I took samples nearer to the top each day, 
but there was a further falling ofi in test due to the deterioration of 
the juice itself with time, and this latter can be arrived at by com¬ 
paring with the other figures as a guide. 

The five canes first tested:— 

iJrijc. Sucrose. Purity, Glucose. 

Bottom third .. .. lS-85 .. 16-95 .. 89-90 .. 0-37 

Middle „ . 18-93 .. 16-60 .. 87-59 .. 0-62 

Top „ .. .. 17-65 . 14-20 .. 80-47 .. 1-27 
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The 10 canes exposed to the weather 
Brix. 

Sucrose. 

Purity. 

Glucose. 

Bottom sixth, fresh .. 

19*10 .. 

16*97 .. 

88*85 

.. 0*62 

Next sixth, 1 day old.. 

18*75 .. 

16*40 . . 

87*48 

.. 0*75 

,, ,, 2 days old.. 

18*70 .. 

15*93 , . 

85*20 

.. 0*93 

3) J5 S 35 

18*50 .. 

15*62 .. 

84*46 

0*96 

3 3 33 33 

17*85 .. 

14*35 

80*42 

.. 1*29 

Top „ 5 

17*00 .. 

11*86 .. 

69*77 

.. 2*25 


A careful study of the above will show that the deterioration in 
purity during the first day is about 0-25 per cent,; in the next two 
days, about 1*75 per cent.; and, in the next two days, abour 4 per 
•cent. It has been suggested that this rate of deterioration may be 
partly due to the relatively rapid deterioration in the freshly exposed 
'ends presented by each day’s cutting. 

The ox carts carry from about two to five tons of cane, and the 
railroad cars employed hold ii*om 10 to 15 tons. 

Many estates rely wholly upon the public railway service, while 
others supplement this with standard or naiTow-gauge tracks, cars 
and locomotives of their own for operation within the confines of the 
estate. 

About one-twentieth of the area of Cuba is under cane cultivation, 
which is said to be about one-fifth of the area on which cane could be 
suitably grown. The paucity of population has been the limiting 
factor in sugar production. 

Just before the war there were about 180 factones manufactuiing 
raw sugar, while in 1897 there were only 77 operating, the number 
risinglast year to 177, making on the average per factory about 45,000 
bags of 325 lbs* of sugar each. 

Many of the factoxies which were more or less demolished during 
the late war have been rebuilt, while others have remained in an 
abandoned condition. Meanwhile a new era has begun, with the 
advent of larg^ amounts of American capital, in the building of new 
factories, some of which exceed any of the old ones in magnitude. 
But most striking of all the advances made are the improvements in 
scientific operation of the plants and the great attention paid to 
chemical control. 

Cuban sugar factories are, as a rule, well equipped with modern 
machinery. The old muscovado sugar, boiled in open kettles and 
drained by long standing, is practically obsolete; while a high grade 
of centrifugal sugar, polarizing about 95’o to 96*0 is the almost 
universal product of the factories equipped with modern sugar 
machinery from Trance, Gennany, England, and the United 
States. 

The march of improvement in sugar machinery is rapid and 
continuous, the e:fiorts of the administrators of estates to perfect 
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their plants are unflagging, and everybody on the island seems keen 
to learn of any advance and to apply it to his needs. The pride of 
excelling runs high, and on every hand one finds estates famed for 
and priding themselves upon some point of transcendent superiority. 
One claims the finest milling de]3artment, another the broadest 
acreage of cane, a third the most economical arrangement of working 
parts, while the strife to produce the greatest output in hags of sugar 
and the highest yield of sugar from cane are never-ending. A 
number of the factories are veritable show places, and not a few of 
the owners’ residences are little short of palatial. 

From the time when the cessation of the rainy season pei’mits the 
cutting and hauling of cane, and the mills begin to grind, work is 
continuous day^ and night, with the exception of Sundays, until the 
rains come again late in the spring. The men work in alternate 
shifts of six hours each, the heat rendering a longer period less 
satisfactory. 

Cane arriving at the factory*by cart or railroad is unloaded upon 
the cane carrier either by hand or mechanically by a cane hoist 
lifting five or six tons at a time. Chains or wii'e ropes are pushed 
under the load of cane between transverse slats on the platform of 
the car or cart, the ends attached to the support above, and the load 
lifted bodily into the air, transported to a suitable hopper above the 
carrier, and there dropped by the pull of a trigger. In some cases, 
the cane is gradually discharged from the hopper upon the carrier by 
means of a revolving drum or travelling apron provided with sti’ong 
hook-like teeth; in other cases, the hopper is built at the bottom of 
a trough 6 ft. or 7 ft. wide by about half as deep, and leading up at an 
angle to the crusher. In the bottom of this trough is the carrier, 
an endless apron of wooden or metal slats or plates, or in the later 
models of steep ascent a link belt conveyor of great strength provided 
with strong steel teeth 18 in. long, curving slightly forward to elevate 
the heavy tangled mass of cane which falls upon it. The mass of 
canes in a rough layer, 12 in. or 18 in. deep, falls precipitously^ over 
the upper apex of the carrier into a hopper-like receptacle, which 
feeds it into the preliminary ox’usher, consisting of two enormously’' 
sti’ong horizontal steel rolls provided with interlocking lidges to grip, 
crush and tear the cane. The Krajewski crusher, with zigzag 
serrated corrugations, appears to give the best results. The Marshall, 
with alternating plain rings and rings of interlocking teeth, also gives 
very good results, although it appears to allow of more slipping than 
the other. These rolls are usually 30 in. to 34 in. in diameter and 
fi ft. or 7 ft. long. They are set an inch or two apart, and can 
separate still farther by pushing back against very^ heavy spiral steel 
springs. The crusher is generally driven by a separate engine and 
exerts a tremendous pressure upon the incomiog cane. Nearly half 
the juice of the cane is extracted here, and the cane, torn open and 
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often cut into short lengths, passes by a travelling conveyor to the 
first mill proper, which consists of three z'olls set closely together, the 
lower two in the same horizontal plane and the npper one centrally 
above the other two, and so placed as to leave an aperture of about 
2 in. between the upper roll and the lower roll on the entering side 
and 1 in. between the upper roll and the lower roll where the crushed 
cane or bagasse passes out. Immediately beneath the upper roll, 
and bridging the space between the two lower rolls, is a curved plate, 
called the trash turner, which prevents the bagasse from passing 
down between the lower rolls, hut feeds it across into the space 
between the upper and the second lower roll. One or two other 
similar sets of rolls follow, set with successively decreasing apertures 
between rolls so as to exert even greater pressure on the more and 
more exhausted bagasse. These mills are preferably provided with 
hydraulic pressure pistons, either pressing directly downward upon 
the upper roll or horizontally against the lower roll at the outgoing*^ 
side. Trom 300 to 420 tons pressure nr more can thus be exerted. 
It is usual to have the highest pressure upon the last mill and to 
operate this by a sepai'ate engine. 

It is of great advantage to macerate the bagasse issuing from the 
first and second mills by sprinkling water upon it. This is very 
rapidly absorbed and, diluting the juice remaining in the cane, 
permits of a greater extraction of sugar at the next compression. 
The hotter the maceration water the more rapid is its diffusion, but 
if it is very hot it causes the roll journals to become overheated. 
For this reason, cool or tepid water is generally used. Some rolls 
are made with hollow shafts which permit of cooling by means of 
cold water. The amount of water of maceration added thus at the 
mills usually varies from 3 to 8 per cent, of the weight of the cane, 
being limited by tbe expense of its subsequent evaporation. This 
leaves in the bagasse about 7 to 9 per cent, of sucrose, equal to from 
2 to 2 ^ per cent, of sugar on the weight of cane. In Hawaii, where 
20, 30, or even 40 per cent, of water of maceration is added in two or 
three instalments, the extraction of sugar is much more thorough, 
only 4*0 per cent, of sugar being left in the bagasse, equal to I per 
cent, on the weight of cane, A crusher and three triple mills will 
extract about 72 lbs. of juico from 100 lbs. of cane, when no macera¬ 
tion water is added, the crusher and first mill extracting 45 lbs., the 
second mill 20 lbs., and the third mill 7 lbs. approximately. Thcv 
juice first extracted comes from the soft interior, and has a higher 
density and purity than that which is extracted by the subsequent 
milling under higher pressure. The second and third mills extract a 
greater relative quantity of juice from the rind, and it has a darker 
colour as well as lower density and purity. The following deter¬ 
minations were made on juice from the different mills in different 
factories:— 
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Plantation. 

Crusher and first mill. 

Brix. Pol. Puritv. 

1.-1904 . 

.. 18*11 

.. 16*0 

88*34 

1.-1905 . 

.... 17*63 

.. 15*64 

88*76 

2.—1904 . 

.. 20*1 

.. 18*3 

91*04 

2.-1905 . 

_ 19*75 

.. 16*9 

85*5 

3.-1904 . 

.. 20*00 

.. 18*19 .. 

90*97 

3.—1905 . 

.... 18*70 

.. 16*76 

89*60 

4.—1905 (no crusher) . 

. .. 17*4 

15*51 

89*13 

5.—1905 ( ,} ) 

.... 19*16 

.. 17*09 .. 

89*12 

1.—1904 . 

. .. 17*16 

Second mill. 

.. 15*2 

88*52 

1.-1905 . 

.... 16*95 

.. 14*66 . . 

86*51 

2.-1904. 

. .. 19*06 

.. 16-4 

86*04 

2.-1905 . 

.... 19*05 

.. 16*05 .. 

84*2 

3.—1904 . 

. .. 18*85 

.. 16*49 . . 

87*46 

3.—1905 . 

.. . 18*55 

.. 15*99 .. 

86*21 

4.'—1905 (no crusher) . 

. . 16*6 

.. 13*38 . . 

85*97 

5.—1905 ( jj ) 

.... 18*01 

.. 15*11 .. 

83*9 

1.—1904 . 

15*56 

Third mill. 

.. 13*0 

83*55 

1.-1905 . 

. .. 16*40 

.. 13*7 .. 

83*56 

2.—1904 . 

. .. 18*68 

.. 15*8 

84*57 

2.—1905 . 

. .. 18*5 

.. 15*2 .. 

82*16 

3.—1904 . 

. 18*68 

.. 16*10 .. 

86*21 

3.-1905 . 

.... 17*25 

.. 14*68 .. 

85*09 

4.—1905 (no crusher) . 

— 

— 

— 

5,—1905 ( ,, ) 

.... 17*98 

.. 14*98 .. 

83*36 


Tlie greatest economy of evaporation is reaciied when double or triple 
maceration is practised, but with only a single application of water. 
The water is always applied before the final crushing, but the diluted 
juice thus obtained may be carried back and used for macerating before 
the second mill. Or the thin runnings from filter presses may be used 
in the same way. This system has found its highest development in 
Egypt, where the juice is carried back twice, and where two-thirds of 
the extracted juice is taken from the crusher, the rest from the first mill. 

When the utmost pressure is applied at the last rolls they emit a 
groaning or singing tone, and the bagasse, heated considerably by 
this enormous compression, issues like a mat of shavings and contains 
from 48 to 53 per cent, of moisture. It is conveyed in this condition 
by travelling slats through long shallow wooden troughs to the 
furnaces, where it is burnt upon special grates, and, under suitable 
conditions, constitutes the sole fuel required for the plant. 

The combined juice from the crusher and all the mills flows through 
a finely perforated brass straining plate into a small receiving tank, 
and is pumped into the liming tanks, where milk of lime is added to 
it immediately to neutralize acidity and to precipitate those impurities 
which form insoluble lime salts. Some mix powdered burnt lime 
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with a pailful of juice and add this to the general mass, but the use 
of milk of lime kept constantly at 12° or 15° B. is greatly to be 
prefeiTed, The amount of lime required to give the best results is an 
unsettled matter, some adding enough to pi'odrice a neutral or slightly 
alkaline reaction to litmus, others carrying it further, to alkalinity to 
phenolphthalein. In my experience, the lime continues to give a 
precipitate after mere neutrality to litmus has been reached, and to 
obtain a bright and clear defecated juice, it is necessary to add lime 
up to a point somewhere between neutrality to litmus and neutrality 
to phenolphthalein. In juice from cane of several years’ growth from 
lands long under cultivation and having a purity of 90, I found that 
lime added to coyer 20 per cent, of this range was sufficient, while in 
a jnice of SO purity, obtained from new cane on virgin soil it was 
necessary to cover the full range to get the best results. I doubt 
whether it is ever necessary to add more lime than to reach neutrality 
to phenolphthalein to effect a good clarification, while for other 
reasons an excess is objectionable. Liming tanks almost always 
serve as measuring tanks also, the juice overflowing through an 
overflow pipe or marking its height by some float device. In the 
older establishments, it is customary to heat the limed juice in the 
same tanks as limed and measured in, by means of steam-jacketed 
bottoms or closed steam coils. In this case, a portion of the precipi¬ 
tate of lime salts, albuminous and pectinous matter, &c,, falls to the 
bottom, and part rises to form a heavy blanket scum on top. The 
heating continues until this blanket cracks, at about 190° P., after 
which a period of subsidence is allow^ed, and then the clear juice is 
suitably drawn off. In some of the newer plants, the Doming 
system of superheat defecation, so widely employed in Louisiana, is 
used. In this, the limed juice is heated to 130° or 140° P. under 
pressure, cooled again, and then passed through continuous settling 
tanks of 5000 galls, capacity, having an internal conical diaphragm 
to direct the current of juice, and an inverted conical bottom to 
collect the precipitate. If the current flows slowly (5 ft. an hour), 
and the mud is removed from the bottom frequently (15 minutes), 
a fairly clear juice can be had, hut it seldom is so bright as that 
obtained by open defecation. The slight turbidity can he removed', 
however, by filtration through Danek or gravity filters. 

This system effects no materially better precipitation of impurities 
than the ordinary process, as shown by a set of experiments in which 
some limed juice with a purity of 83*65 showed a purity of 84*53 
after being heated to boiling in an open vessel and filtering, as 
against 84*62 after being heated in the Deming to 240° and filtered. 
Prinsen Geerligs has arrived at a similar conclusion from experiments 
in Java. Still, the apparatus is economical to operate, and has a very 
great capacity. Probably better results in settling could he had if 
the tanks were used as intermittent instead of continuous settlers. 
fTo he continued.) 
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THE OCOXJHEENCE OP LEVULOSE IN NOEMAL CANE 

JUICE. 

By Noel Deeee. 

In tlie Berichte (hr Deuischeti Chemischen Gesellschaft (1905, 38^ 
pp. 3308), E. Pin off recently publislied a series of observations on 
colour and spectral reactions of tbe most important sugars. One 
qualitative test for levulose promises to be of a considerable use in 
sugar factories. Tbe test is tbus given by its author :— 

*1 gram of tbe material to be tested is beated on a water batb witb 
10 c.c. of a 4,^ solution of ammonium molybdate, 10 c.c. of water and 
*2 c.c. of glacial acetic acid. Levulose after three minutes gives a 
ffne blue colouration. After 30 minutes, galactose, mannose, 
rbamnose, sorbose and arabinose give a faint green colouration. The- 
absence of free mineral acids is specified in this test, as in their 
presence most sugars respond. 

The author of this test states that it is so delicate that it may form 
the basis of a quantitative analysis of levulose. 

Prom isolated references in the literature of the sugar cane, it may 
be gathered that the presence of levulose in normal canes, that is to 
say, in absolutely sound, healthy plants, is a matter of dispute., 
Wiley, in his Agricultural Analysis, Yol. III., page 234, mentions 
the doubt that exists as to the exact nature of the reducing bodies of 
the cane: and in this Journal, No. 55, he gives instances of canes in 
which reducing bodies are totally absent. 

In a recently published book, The Folariscope in the Chemical 
Laboratory,’’ by Mr. G. W. Eolfe, appears the following remark: 
“ Many authorities hold that the glucoses of the cane plant are not 
present as constituents of invert sugar, as apparently they are 
optically inactive.” Whether levulose or not occurs in normal cane, 
its presence in the canes received at a factory is xmdoubted, as a 
certain proportion of insect or fungus-damaged as well as ovempe 
canes, are always present. In addition, there is the inversion that 
occurs at the exposed surface of the cut cane. 

I have applied the test given above to the juice extracted by very 
moderate pressure from carefully selected canes, free from any sign 
of outward injury, or of deterioration due to fungus. In all cases 
the test indicated the presence of levulose. I applied the test in two 
ways. In the first way the juice was clarified with the minimum 
amount of lead acetate, and to the filtered juice was added an equal 
volume of Pinoff’s reagent. Although the filtered juice did not throw 
down lead when treated with a soluble sulphate, the molybdate 
caused a precipitation of a lead salt which was extremely hard to 
separate hy filtration. On allowing the mixed solutions to settle and 
then heating as described, a bine colouration became distinctly 
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-apparent. In the second way the expressed juice was filtered over 
reduced pressure through asbestos, when a quite clear, faint, yellow 
material was obtained. This treated with the molybdate reagent, 
gave either a green colouration or one distinctly blue, in the former 
case the blue colour being masked by the yellow colour of the juice. 
fiTuice obtained from the tops of canes reacted much more strongly 
than juice obtained from other parts, and, as it is known that the 
“glucose’^ of the cane is present there in greatest proportion, this 
would be further evidence that levulose is a constituent of normal 
cane, since there is no reason to suppose that the jmung top is more 
liable to suffer inversion in its sugar content than are the other 
parts. 


SUGAE CANE CULTIYATiON IN SPAIN. 


Spain is the only country in Europe which produces cane sugar ; 
dhe industry is carried on throughout that part of Andalusia lying 
between Almeria and Gibraltar, this i>eing the only part of the 
peiainsula which possesses the necessary climatic conditions for the 
propagation of the sugar cane, in other words, an average high 
temperature and an almost complete absence of frost. 

This suitable temperature only exists near the sea coast, and it is 
only in the irrigated portions of land chiefly on the alluvial soils 
forming the centre of the valleys that the cultivation of cane is carried 
on. 

The nature of these soils varies greatly, and excellent* plantations 
exist as well on light and silicious soils as on heavy clay lands. 

The yields of cane are specially good where the arable stratum is 
deep and well watered, providing one is content to plant red or ribbon 
canes on the light soils, and not white canes which will in this case 
give only a poor return. 

In addition to the three principal varieties of canes just mentioned, 
there exist others of secondary importance, such as the white’ edible 
cane, which is very rich but has a very poor yield; and the prickly- 
haired white which is now being abandoned owing to the labour of 
handling it, and the mediocre quality of its contents. 

The white canes only thrive on well manured soils of good quality; 
their mean sucrose content may reach of the weight of cane with 
a glucose content of 0*6^’, and tbe peld per acre attains to from 
18 to 20 tons in the best situated plantations. 

The first crop easily ripens witMn a year, but the same is not the 
case with the second and succeeding crops which take at least two 
years to grow. 

The red oanes, which are much more hardy than the white variety, 
are very responsive to manuring, whatever be the nature of the soil, 
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and under good conditions are able to yield crops as bigb as 32 tons 
of cane to the acre. 

Cutting is carried on every year, and maj be repeated for five or 
sis consecutive years during wbicb tbe yields remain high so long as 
caie is taken to replenish the soil each year with abundant and easily 
assimilable manures. 

The average sucrose, content of the red canes is inferior to that of 
white canes, and, as is the case with the latter, decreases in proportion 
to the distance from Gibraltar going east. In the plains of Malaga 
its mean is 13 to with 0*5 to 1*22 glucose. 

The ribbon canes compare with the red ones in yield of cane but 
are extremely variable in their character and in their sugar content. 
All these species of canes are cultivated after the same manner. 

The land after a rest of at least three years during which it is used 
for the cultivation of wheat, barley, maize, or sweet potatoes, is kept 
in condition by light dressings, till the time when it is prepared for 
planting. This preparation of the soil consists of a deep ploughing 
given in January or February and at the same time large quantities 
of farm manure, 12 or 16 tons to the acre, are spread and turned in. 
This heavy tillage is followed in March by a lidging of the field which 
leaves trenches 12 in. deep and 8 in. of breadth sloped out to 3 ft. 6 in. 
These trenches are slightly deepened and then smoothed withhand hoes; 

. and at the bottom may be placed manure if only a small amount of the 
latter has previously been ploughed in. 

The dressing being complete, the ground is now ready to receive 
the canes which are placed in position on each side of the furrow in 
two continuous parallel rows, taking care to place the eyes all in the 
same horizontal plane and to straighten the bent cuttings by making 
transverse gashes in them so that they fit the bottom of the furrow. 

As much as 10,000 lbs. of cuttings is planted to tbe acre. 

The most advantageous distance between the rows is about one 
metre, as the double row of plants in each line is necessary, partly 
owing to the relatively weak vegetation of the cane (which is a tropical 
plant) in the tempex’ate climate of the Andalusian coast, and partly 
owing to the risk of rotting to which the cane is exposed in being 
planted at a time of the year often wet and cold. 

The canes after being lightly covered with soil receive if necessary 
a first watering which gives the soil a freshening that ought to last 
the whole period of vegetation. In proportion as the canes appear 
and grow up, the furrows are filled up, whereupon the field is levelled 
by hand hoeing or better still by light ploughing. 

After this operation one proceeds to bank up the young stalks by 
means of a ridging plough which makes between each line a trench 
in place of the original ridge. These trenches are all connected up 
alternately, so that the irrigation water may fiow gently up and down 
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them from one side of the field to the other, following the natural lie 
of the land. 

Irrigation is carried out during the summer every 10 or 15 days, 
and it is estimated that each time about 263 cubic yards of water per 
acre are used up. 

In many instances of cultivation, the action of stable dung is 
completed with chemical manures; these consist principally of super* 
phosphate of Hme, sulphate of ammonia, nitrate of soda, and sometimes 
fish guano derived from the sardine and tunny fisheries, and basic 
slag. 

Experience shows that the best results are obtained by applying the 
slag before the deep ploughing; the guano, the superphosphates, and 
two-thirds of the sulphate of ammonia in the trenches before planting; 
and the rest of the sulphate and the nitrate as a covering before 
earthing np the young plants. 

These artificial manures when weU applied stimulate the jdant’s 
growth especially at the commencement when the temperature is 
moderate, and ensure a big development before the period of ripening 
begins. 

Maturity occurs when the proportion of reducing sugar to 
crystallizable sugar is a minimum; this genei’ally takes place in 
March. Thereupon cutting begins and lasts into May. The canes 
are cut with a hatchet nearly at the ground level. 

When the crop is reaped, the ground is rid of all the white tops, 
which form an excellent food for cattle. Then the greater part of the 
leaves are collected in heaps by means of chain harrows drawn by oxen, 
and are used as litter; what cannot be economically gathered is burned 
on the field; this has the advantage of destroying a large number of 
insect pests. 

Manure is then scattered over the ground (either farm dung or 
guano), and the soil is loosened by passing a ploughshare as near the 
stumps as can be done without damaging them. This tillage is 
finished off by hand with a small hoe of special design, while the 
protruding stalks are trimmed with shears, so as to leave but two eyes 
on each shoot and thereby prevent the growth of too many ratoons. 

After applying a mauui’e composed of superphosphate and sulphate 
of ammonia, and having lightly recovered the whole, the stumps are 
earthed up bit by bit as the young shoots grow. Sulphate and nitrate 
are also laid on previous to the last dressing, and then irrigation 
follows as in the case of new plants. 

After the following crop, the shoots should be cut off as close to the 
stump as possible; otherwise all the operations remain the same as 
before, and recur as long as the plantation gives satisfactory yields. 

All these costly dressings are rendered necessary owing to the 
diflSculty of getting rapid development of sugar cane in Andalusia, as 
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also owing to the necessity of obtaining the utmost sugar possible in 
the very limited area set apart for this cultivation. 

The canes fetch 30 to 40 pesetas* per ton delivered at the factory; 
consequently their cultivation is one of the most remunerative 
occupations in Spain, in spite of the high cost of production.—(M. Paul 
Bouvier in Bulletin des Chimistes.) 


AN APPLICATION OF PINOFF’S LEVULOSE-MOLYBDATE 
PEACTION. 

By Noel Deere. 


The levulose-molybdate reaction of E. Pinofft would appear to 
possess a very valuable application in the sugar factory in detecting 
and in estimating the small quantities of sugar that occur' in the 
waste and condensed waters. 

As given by its author the test is one for levulose, but since sugar 
gives levulose as one of its inversion products, the test, with small 
modification, is applicable to cane sugar. In addition, glucose reacte 
similarly to levulose in the presence of mineral acids. 

In testing waters for small amounts of sugar, I have employed a 
molybdate solution of the same strength as that specified by Pinoif,, 
but with the addition of 2 c.c. of hydrochloric acid per 100 c.c. 

Equal parts of this solution and of the water under examination 
are heated on a water bath for three minutes. At the end of this 
time a water containing 1 part of cane sugar per 10,000 gives a 
distinct blue colouration. At this dilution the blue tint can not be 
seen in a test tube one-half inch in diameter if the latter be looked at 
against a neutral background, such as the wall of a room, but is quite 
apparent if the test tube is held up to the light against a background 
of white paper. 

A s indicated by the originator of the test, the reaction is probably 
({uantitatiye, m\d a series of standard colours may be prepared cor¬ 
responding to cane sugar, 1 per 1000, 1 per 2000, &c. In this way 
the amounts of cane sugar in factory waters can be readily estimated. 
The blue tint may be very easily matched by solutions of coppei' 
sulphate, and a series of test glasses made up to correspond with the 
colouration produced by definite quantities of cane sugar tested 
always under one and the same condition. 

This test seems to the writer much more satisfactory than the well- 
known alpha-naphthol reaction, the latter being too sensitive for 
general use in a sugar factory, 

* 1 peseta == 9|d, 
t Described on a previous page. 
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MANUEIAL EXPEBIMENT>S WITH SUGAR CANE IN 
THE LEEWARD ISLANDS, 1904-5. 


The annual report of maiiurial experiments with, sugar cane in the 
Leeward Islands as carried out by the staff of the Imperial Depart¬ 
ment of Agriculture for the West Indies lies before us. 

In a preface Dr. Morris summarizes the object and results of these 
■experiments. He writes:— 

‘‘The objects of the experiments, which were conducted on eight 
estates in each island, were to find varities of sugar cane which were 
likely to increase the output of sugar, and to aid the planters in 
combating the ravages of fuhgoid diseases and insect ])ests. 

“The climatic conditions in Antigua during the season were very 
unfavourable. The effect of the severe drought was such as to cause 
the sugar crop of the island to drop to 7,800 tons, while the average 
crop, in normal years, is about ,13,000 tons. In St. Kitt’s, it may be 
mentioned, the rainfall, though, heavier than in Antigua, was very 
irregular; consequently, some estates made good crops and others 
very poor ones. 

“At Antigua, in the experiments with plain: canes during the 
season, the results show that Iseven canes, viz., B. 156, Sealy 
Seedling, B. 306, B. 208, D. 74, D. 95, and D. 109 stand out as 
specially worthy of attention. It is important to note that the first 
six of these appeared as the first six in last season’s results. They 
are therefore to be recommended as worthy of being safely, though 
cautiously, introduced into cultivation in Antigua. This opinion is 
strengthened on reference to the results with the experiments with 
ratoons, for the same six canes have done best at the various stations 
as ratoons also, 

* ‘ In St. Ritt’s, the best results as plant canes were obtained with 
Caledonian Queen or White Transparent. The Baibados Seedling 
canes, B, 208 and B. 147, were also grown in St. Hitt’s with satis¬ 
factory results. In addition, the Demerara Seedling canes, D. 74 and 
D. 116, are recommended for cautious planting. The Barbados cane 
B. 208 heads the list of canes grown as ratoons in these experiments 
with a yield of 30 tons qf cane and 8,508 lb. of sugar per acre in the 
juice. Dr. Watts is of ' opinion that this cane may he generally 
introduced into cultivation in St. Hitt’s, where it will occupy a usef ul 
position with the Caledonian Queen and B. 147. 

“ There was an almost complete absence of rotten canes in the cane 
fields of the colony during the season. As this is directly traceable 
to the introduction of new varieties of cane, the great value and 
importance of these experiments are clearly demonstrated.” 
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A NEW SOUBCE OF LOSS IN STJGAE FAOTOPJES.* 

By H. Pellet. 

Losses in sugar factories occur at €li,:ffereiit stages of manufacture. 
The following is a list of those observed during operations (excluding 
difcsion):— 

1. In the scums more is lost as a rule than is indicated, because the 
samples taken are not always real averages. The true average should 
be established from scums taken from the waggons, together with any 
free Juice which is often present. Again, the weight of the scums is 
often underestimated. Finally, the total amount of sugar, both 
soluble and insoluble, should be estimated. 

2. Loss occurring in the hlter-pre^s cloths. This is by no means 
negligible, and should be ascertained by estimating the sugar absorbed 
by a single cloth. There are several ways of accomplishing this, 
although it is unnecessary to specify them here; but having regard 
to the large number of cloths employed, there is an aggregate loss in 
sugar which cannot be ignored. 

3. Losses in the cloths of juice and syrup filters. The above 
observations apply here, especially in tie case of syrup filters. 

4. Losses in the condensation water. These are not negligible, 
having regard to the volume of the said water. 

5. Losses from inversion during concentration. This loss varies 
with the duration of the heating, and with the various types of 
apparatus and the temperatures ruliug. 

6. Various mechanical losses. It is ohvioUvS that in every factory 
there is a loss in sugar, arising from the repeated manipulation of the 
materials. Sometimes it is a little juice or syrup which runs to 
waste; sometimes a little pulverized sugar is blown or swept away ; 
or, again, some molasses is lost during weighing. The aggregate 
constitutes an appreciable loss, but one difficult to determine exactly. 

7. Losses in the different heating appliances (e .^,, calorisators.) These 
are small as a rule, as they are generally noticed and provided for. 

8. Losses during the boiling of second and third masse-cuites. 

9. Losses owing to excess of sugar being sacked. This may 
amount to 100 to 150 grammes per sack, because in general the gross 
weight of the filled sack is, say, 101 kg., whilst the tare is only 850 
to 900 grammes. 

10. Losses through entrainment other than those referred to 
under (4). This constitutes the new source of loss in sugar factories. 

If one inhales the vapour produced when heating a juice to boiling 
point or the vapour emitted by the juice issuing from the filter- 
presses a distinctly sweet taste is detected. We can easily prove the 
presence of sugar in the said vapour by the following method:— 


*Kead at the Lifege Congress. 
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Eill a perfectly clean glass with, cold water and hold it over the 
issuing vapour; collect the condensed liquid in a glass and examine 
it by means of the alpha-naphthol and sulphuric acid test according 
to Pellet and Giesber’s method. A very appreciable colour reaction 
will be obtained. 

“We carried out this experiment during the 1904-05 campaign, 
■chiefly in cane sugar factories, having made one test in a French 
beet factory, and succeeded in detecting the presence of sugar in the 
vapour condensed from the atmosphere of the curing house. We 
then repeated the experiment with the vapour ascending from the 
defecators, and with that finm the decantation tanks; and in each 
case sugar was detected. 

We were able to estimate it. Sometimes a faint violet coloration 
was produced by a —naphthol, indicating merely 0-05 to 0*07^ of sugar 
per litre of condensed liquid; sometimes, especially in the case of 
juice that had been heated to 83°-85°, we detected 0*25 to 0*51 of 
sugar per 100 cubic centimetres, equal to 2*6 to 5*1 gr. per litre. 

Since a considerable quantity of vapour is continuously evolved, a 
constant loss of sugar must occur. 

In the refinery we have also detected the presence of sugar in the 
liquid formed by condensing the vapours emitted by clarified filtered 
syrups and by the centrifugals. Unfortunately, however, we have 
not been able to make the same test on the vapours of the first and 
second oarbonatation tanks, especially the latter. 

We believe that there is here an appreciable loss of sugar, tbe more 
so since during the treatment of the juice a considerable amount of 
-evaporation takes places. One can check this evaporation by 
analyzing the diflusion jnice and the juice about to be evaporated, 
and by keeping a record of any water added in the milk of lime or 
for washing the scnms. 

We have often found an evaporation of from 3 to 4 2 of the total 
volume, and in some cases even more. 

It should prove of interest to continue our experiments and to 
ascertain whether the sugar entrained is in the form of juice, or in a 
pure state. At present we think that it is entrained in the form of 
juice-vapour, or vesicles. Continued experiments should show us 
whether we have here a sensible loss that can be taken into account. 
Meanwhile, we may point out that if we heat a 10 2 sugar solution in 
an ordinary flask fitted with an outlet tube and then collect the con¬ 
densed vapour, we cannot detect any sugar if we have taken care to 
prevent the entrainment of the boiling liquid. On the other hand, 
we have found sugar in the vapours of juice at a temperature of less 
than 702, these vapours forming under the normal atmospheric 
pressure simply owing to the agitation of the liquid. It is evident 
that through this agitation a sort of pulverisation of the entrained 
jnice takes place and this juice escapes condensation. 
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Oae can get an idea of this phenomenon by recalling what happens 
when hydrochloric acid is brought into contact with ammonia. The 
white vapours formed although in contact with water are not soluble 
therein, or only very slightly so, so that if a flask be flUed with these 
vapours the latter can be decanted into another flask under water. 
One recovers the white fumes of ammonium chloride in the same 
way as one would decant a gas insoluble in water; and yet arnmonium 
chloride is very soluble in water. 

Whatever be its extent, the fact is undeniable that sugar is i^resent 
in the vapours emitted by juices, syrups, &c., when cooling in open 
vessels at atmospheric pressure, and the experience of the last campaign 
has shown us the extent of the loss in terms of 100 gr. of sugar treated 
in the factory. We do not propose to discuss here the loss of sugar as 
pow^der when sifting, the losses occasioned by the mechanical carriage 
of the sugar to the store, &c., but it is conceivable that they are not 
beyond considei'ation. 

In any case one cannot deny that there is still a source of loss, 
perchance a small one, which when added to others forms a total that 
is passed off as “undetermined or unknown” loss. A natural 
remedy, especially in cases where granulated sugar is dealt with, is 
to create a current of air which shall traverse the various passages 
in which the sugar is being handled and lead the scattered sugar to a 
layer of water .—{Sucrerie Beige.) 

Editor’s Note .—The loss of sugar here referred to by M. Pellet is 
of the same nature as that which occurs iu the triple-eflet and vacuum 
pan hut on a much smaller scale. That such minute losses of sugar 
occur is an interesting addition to our knowledge, but remains of 
little value to the practical sugar maker. 


SIMPLE CONTBOL OP THE DISTILLEEY WOEEING 
WITH CANE MOLASSES. 

By Manuel Elwaet. 

if there is an industry in existence where good luck counts for 
much, it is the production of alcohol from cane molasses. There is 
no control, no surveillance whatever, exercised iu this part of the 
factory; accordingly when the price of alcohol is remunerative the 
proprietors lose a source of profit. It is for them and for their 
directors and factory managers that we have evolved the foEowing 
simple method of control which allows them at any time of the day to 
test the working of the distillery in five minutes. 

There is nothing scientific about our method, but it enables 
managers to use their eyes and see that here as in other industries 
chemical science is needful. 
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"We have chosen a type of molasses which is very common, viz., 
one of 42*5° Be. This is the density usually possessed by distillery 
molasses. As the methods of factory work are much the same in any 
one district, the total of sucrose and glucose varies very httle. When 
the molasses is of a different density, it must be transcribed in terms 
of 42*5° Be. 


Table Showing the Yolumes oe Molasses at 42*5° Be. 
IN 1,000 Litbes oe Wash at 25° C. 


Baurae. 

Density. 

Content in 
molasses. 
Litres. 

Baume. 

Density. 

Content in 
molasses. 
Litres, 

2 

1013 

37-51 

8-5 . . 

1060 

.. 144*50 

3 

1020 

52*10 

9 

1064 

.. 154*90 

4 

1027 

67*50 

9*5 . . 

1067*7 

.. 163-60 

5 

1034 

83*50 

10 

1071*5 

.. 172*20 

6 

1041 

.. 100*00 

10*5 . 

1075*2 

.. 181*30 

7 

1048*5 

.. 116*60 

11 

1049 

., 190*50 

7*5 .. 

1051*7 

.. 125*70 

12 

1084 

.. 206*30 

8 

1056 

. . 135*00 





Every day at a fixed hour the manufacturer should glance at the 

wash vats; he will see, for example, that six vats of 20,000 litres 

each have been distilled, and in measuring the products of the still 

he will note that 6,000 litres of absolute alcohol have been produced. 

On the other hand, he knows that the density of his wash is 10° Be at 

15° 0. On consulting our table, he -will see that 1,000 litres of such 

wash contain 172*20 litres of molasses at 42*5° B. and 25° 0, 

TT ^ ;i 4.1 t 6 X 20,000 X 172*20 or. i.* i 

He then finds that: —-^Yobo-20,664 litres of molasses 

yield 6,000 litres of alcohol, giving a return of ~ 290 * 60 

litres of absolute alcohol per 1000 litres of molasses. 

This simple illustration of daily working will enable one to 
demonstrate the irregularity of one’s returns and the necessity for 
introducing scientific methods so as to improve them.— {Biilktm dea 
Chimistes.) 


The Canadian Minister of Customs has decided that if molasses is 
not Muscovado molasses it is sugar; consequently, fancy molasses or 
syrup entering Canada is dutiable as raw sugar when tested over 
52 degrees cane sugar. _ 

Natal sugar, being prepared without the use of blood or animal 
matter, is likely to find an increasing market in India, where the 
religious scruples of the people have resulted in a campaign against 
ordinary imported sugar. 
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CONSULAE EEPOETS. 

France. 

Marseilles ,—The British Consul-General in his Eeport for 1905 
wites:— 

The suppression of bounties on sugar, causing a fall in price of 
60 per cent, to the advantage of’ the consumer, which had already 
shown good results in the last four months of 1903, brought about a 
remarkable increase in local consumption, estimated at over 30 per 
cent. 

The grower of beetroot having refrained from excessive planting, 
the accumulated stocks gradually became absorbed. This brought 
about a rise in prices; but another cause, the drought of the spring 
and summer of 1904, reduced the European production from 5,655,000 
tons in 1903-04 to 4,626,000 tons in 1904-05. 

The French crop fell from 760,000 to 581,000 tons, and white sugar 
(No. 3), valued at 23 fr. 95 c. in February, 1904, reached 41 fr. 43 c. 
in December. 

French consumption of sugar increased by 16*40 per cent, as 
compared with 1903 and 32*20 per cent, in comparison with 1902. 

French exports reached 285,393 tons as against 212,368 tons in 
1903, an increase of 34 per cent. Unfortunately Marseilles during 
1904 benefited in no way by this increase. The refined sugar exported 
amounted to 67,466 tons in 1903 and 61,962 tons in 1904. The local 
refineries supplied to local consumers 58,000 tons in 1904, almost 
similar to the quantity supplied in the preceding year. 

This slowing off in local activity could not be attributed to any want 
of initiative on the part of the Marseilles merchants and manufacturers. 
It was due solely to the strikes which, on several occasions, suspended 
all commercial activity here; one of the Mai’seilles sugar refineries 
had even to close their works for 40 days, owing to the utter impossi¬ 
bility of importing or carting their raw material and of exporting 
their refined sugar. 

The cessation of the Marseilles epidemic of strikes brought about a 
remarkable activity during 1905, and at the present moment (in 
January, 1906) the Marseilles refiners cannot fill half theii* orders. 

At the beginning of 1905, as prices rose, there was little buying; 
but on the depletion of stocks buying began again with the increasing 
demand for sugar from Asia Minor and the Persian Gulf. 

Marseilles, owing to the disturbed condition of Eussia, has taken 
her place in supplying Asia Minor and the Persian Gulf. Having 
now got in on those markets, Marseilles exporters hope to keep their 
hold on them at the expense of Eussia. 

The demand for sugar in Morocco is on the increase, as the disturbed 
condition of affaii’S in that country has, strange to say, only increased 
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the demand for sugar. More tea is apparently drunk there now than 
before the rebellion. 

Bussia. 

Warmio .—The British Consul-General writes'.—Although the area 
under beet in 1905 was 2,033 acres, or 1*3 per cent, less than the 
average for the last five years, the crop was 4,800,607 cwts. more than 
the average yield for the same period. 

The q[ua.lity of the beet, though not so good as in 1904, was also 
above the average for the last five years by 0-76 per cent., so the year 
may be considered an exceptionally good one for beet cultivation. 

The quality would no doubt have been even better had it not been 
for excessive rain, which fell in the latter half of the year. 

In several places carters went on strike, thereby interfering with 
field work, as a certain quantity of beet was thus exposed to the 
infiuence of the weather. The railway strikes also had a bad effect 
on the transport of beetroot, which was in many cases detained in 
trucks. On the whole, however, the damage caused by the strikes 
was inconsiderable. 

In sugar factories, of which 49 were working in this district in 
1905, the stoppage of work was a more serious matter, and it was 
found necessary to raise wages 20 per cent. 

They nevertheless carried on a very profitable business, and paid 
the highest dividend known in the last 50 years. Of course, as is 
always the case, the large factories did better than the small ones. 

Exclusive of four* factories, from which no estimates have been 
received, it is estimated that the output of sugar during the current 
season will be about 9,400,000 pouds (3,100,000 cwts.). 

The excise duty is 1 r. 75 c. per poud (11s. per cwt.), but a bounty 
of the same amount is paid on exported sugar, or in other words the 
excise is refunded. The quantity of sugar allowed to be exported is 
fixed by the Government. 

Manufacttirers are only allowed to sell for home consumption a 
certain amount of their produce, and a quantity has to be kept in 
stock. ’When prices rixse, the Government orders this reserve to be 
put on the market. 

According to official statistics, about 766,626 cwts. of Eussian sugar, 
mostly from Poland, were exported through the port of Dantssig by 
the Yistula and by rail, duiing the past sugar campaign, from 
August 1st, 1904, to July 31st, 1905. In comparison with the 
foregoing season, the export was less by 422,347 cwts., or by 
35 per cent. 

Instead of the markets it has lost, Eussian sugar exported through 
Dantzig has found new ones, such as Norway, Sweden, Portugal, 
Turkey, and, it is said, Switzerland, to which countries the total 
consignments amounted to some 206,666 cwts. 
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One factor which, may lead to a rise in prices is the question of 
sowings in 1906. It may he expected that the area under beet will 
be increased should the country be free from disturbances, as 
generally happens in years following those in which the quantity or 
quality of beet yield has been good; the former having been the case 
in 190o. At the present moment, however, the fear of agrarian 
disorders renders the manufacturers disinclined to grant the usual 
advances, either in money or seed, to the growers. Should these 
disorders continue, there can be no doubt that they will have a 
very unfavourable effect on the sowings in the coming year; and, 
combined with an immunity from the restraining and regulating 
influence of the sugar issues from the reserves, will give speculators 
an opportunity of raising prices. 

Another industry to which the beet crop is of importance is the 
manufacture of artificial food for cattle, which is an entirely new 
industry in the Russian Empire, and is, therefore, worthy of general 
attention. This is all the more the case from the fact that the 
question of food is the weak point of Russian cattle-farming and 
agriculture. The decline of Russian cattle-farming is generally 
admitted to be chiefly due to the insufflciency and inferior quality 
of food-stufls. 

In 1900, in the districts where the harvest was a failure, fresh 
fodder was also lacking, and the supply of artificial food became 
a question of grave importance. The want of such food cannot be 
ascx'ibed to lack of material but to want of enterprise on the part of 
the people and to their supineness. It may he mentioned, as an 
instance of this, that the sowing of grass for hay is practically 
unknown, although a crop artificially sown is better both in qualit 3 ’ 
and quantity than natural hay. 

Practically^ no use is made in this country of such valuable 
material for fodder as wheat and rye, bran, sunflower and bemp 
refuse; all these are, nevertheless, extensively exported. Still less 
is refuse matter of technical production, such as molasses, malt, &c., 
utilised. These, in their raw state, have the disadvantage of con¬ 
taining too much liquid and of being incapable of being long 
preseiwed ; mixed with other materials, however, they form most 
excellent food, the refuse of sugar being especially valuable. 

Manufactories of cattle food in the United Kingdom, Prance, and 
Germany employ large quantities of Russian molasses for purposes 
of their production, and a considerable amount made of Rixssiau raw 
material is sent back to Russia in the form of cattle food. The 
richer class of stock owners, who az'e the chief purchasers, have to 
pay the cost of transport, duty, and agency fees, in addition to the 
high price of the food- 

Under these circumstances, special interest must be attached to the 
first artificial cattle food factory in the Empire, just started near 



Warsaw by an Austro-Polisb company, wbich is, therefore, the 
pioneer of an industry capable of great expansion in Pussia. 

As molasses will be principally used in the manufacture of the 
special food made by this factory, there will be no difEculty in 
obtaining material from the local sugar refineries. 

The existence of 87'91 per cent, of nourishing substance, which an 
analysis of this food reveals, puts it on a level with compressed grain 
foods, and there are, moreover, only 9'77 per cent, of substances 
which cannot be assimilated, whilst in oats there are 21*71 per cent., 
in wheat bran 24*55 per cent., and rye bran 25 per cent. 

The price of the food made in this factory is at present high, but 
the directors explain that it will vary in accordance with the market 
price of the dearer ingredients, as for instance, bran, and that a pond 
(36 lbs. English) will always be from 15 to 20 c. (4d. or 5d.) cheaper 
than the same weight of oats. 

It is stated that the proper amount to be given daily is S lbs, per 
10 cwts. of live weight. 

United States. 

The amount of sugar imported from Cuba in 1905 was 1,092,180- 
tons, valued at $72,649,818. In 1904 the amount imported was 
1,151,345 tons, valued at $55,357,309. 

According to a well-known authority, the consumption of sugar in 
1905 decreased 139,946 tons, or 4*896 per cent., against an increased 
consumption in 1904 of 8*531 per cent. 

The total refined sugar consumption in 1905 was 2,506,680 tons, 
of which the Sugar Trust supplied a little over one half. 

The following shows the percentage of sugar supplied during the- 
last two years :— 



1904. 

1905. 


Per cent. 

Per cent. 

Sugar Trust. 

58*07 

52*89 

Independent refiners . 

.... 35*19 

37*48 

Domestic beet factories,. .. 

6*48 

8*79 

Foreign refined. 

0*26 

0*84 


The average difference in price between raw and refined sugar in 
1905 was 0*978 c. per lb., against 0*798 c. in 1904. 

The consumption per head in 1905 was 70'o lbs.; in 1904 it was- 
75-3 lbs.; in 1903, 72'8 lbs.; in 1902, 69*7 lbs.; and in 1901, 66*6 lbs. 
In 1885 it was 51 lbs. 


The Syndicate of French Sugar Factories, at 42, Bue de Louvre, 
Paris, are o:fiering a prize of 100,000 francs for the best scheme for 
the utilisation of sugar for industrial purposes other than for food- 
stu^s. The competition will be open to foreigners. 
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PUBLICATIONS PBOEIYED. 


The Liverpool University Institute of; CoM)ii.EECiAL. Eesearch 
IN THE Tropics, of which Sir Alfred L. Jones, E.C.M.G-., is 
Chairman of the Council, issue a Quarterly J ournal, giving 
a record of their work. 

Prom it we learn that the objects of the Institute are as follows:— 
(1) Collecting and tabulating all kinds of information regarding raw 
products, natural resources, trades, industries, and economic condi¬ 
tions, which can be of service either to commerce or to science; (2) 
studying the botany, jioology, geology, ethnology, meteorology, 
and physiography of tropical countries, more particularly in their 
relation to the development of British commerce; (3) investigating 
all kinds of scientific problems which arise in connection with trade 
and industry: (4) training experts in the various branches of applied 
science concerned; and (5) supplying scientific information and 
advice to all interested in commerce. The means adopted to effect 
these objects areScientific and exploratory expeditions; the 
establishment of a bureau in Liverpool where the latest scientific and 
commercial information may he obtained; research work in the 
laboratories of the City and of the University by a sta:ff of experts; 
the preparation and publication of reports, returns, pamphlets, and 
monographs, and the delivery of lectures and addresses; con’espon- 
dence and exchange with Ucvernment departments and learned 
societies, both at home and abroad. 

The contents of the current number are varied, and include some 
notes on insect pests. As a whole the Journal is well got up, but it 
would be the better for a contents list if not an index as well. The 
price is 2s. 

Modern Sugar Mills. —A large and well-produced catalogue 
issued by Messrs. Manlove, Alliott & Co., Engineers, of Nottingham. 
There is no letterpress description, but the numerous plate illusti’a- 
tions of mill types form a pleasing collection. The same firm issues 
a reprint of the article ‘' A Nine-roll Sugar Cane Crushing Mill” 
which appeared in the Engineer a short while ago. 


The quantity of raw sugar produced in Germany from 1st September, 
1905, to February 28th, 1906, was 2,068,211 metric tons, as compared 
with 1,333,279 metric tons during the coiTesponding period of 1904-05. 
The figui’es for refined sugar were 903,019 and 786,043 metric tons 
respectively. 
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IMPOETS AND BXPOETS OP SUGAE (UNITED KINGDOM 

To END OF MaEOH, 1905 AND 1906. 

IMPORTS. 



Quantities. 

Values. 


1905. 

1906. 

1905. 

1906. 


Cwts, 

607 5o4 

Cwts, 

2,527,600 

35,033 

185,899 

161,957 

101,655 

87,958 

£ 

443,165 

54,731 

199,926 

20,027 

£ 

1,068,842 

13,143 


^^7^,293 

265,061 

25,355 

183,215 

884,008 

Belgium ... 

75,720 

65,220 

42,255 

41,451 

A n stria,-Hungary -.. 

136',217 
670,985 

Java .. .... 

Philippine Islands. 

Cuba .... ... .... 


111,910 


41,943 

90,520 

213,296 

Peru.. ...... .. 

437,122 

23,283 

191,454 

333,171 

Brazil . 

555,566 

15,607 

Argentine Republic.... .... 

Mauritius... 

45,013 

30,769 

26,401 

12,068 

British East Indies. 

3,977 

3,390 

Straits Settlements. 

58,132 

18,082 

30,690 

7V882 

Br. W. Indies, Guiana, &c. 
Other Countries. 

334,637 

288,223 

370,403 

26,156 

295,034 

220,071 

220,777 

12,687 

Total Raw Sugars. 

3,229,873 

4,394,442 

2,449,315 

1,905,704 


Refined Sugars. 
Germany. 

2,204,897 

2,602,497 

1,908,831 

342,977 

1,485,522 

Holland... .... 

387,259 

696,632 

415,213 

Belgium .. ... . . 

89,038 

80,493 

78,243 

47,138 

Prance. 

223,145 

563,138 

198,492 

310,646 

Other Countries . 

161,568 

10,014 

134,705 

5,041 

Total Refined Sugars .. 
Molasses .. 

3,065,907 

522,876 

3,952,774 

662,938 

2,663,248 

116,004 

2,263,560 

133,792 

Total Imports .... .... 

6,818,656 

9,010,154 

5,228,567 j 

4,303,056 


EXPORTS. 1 

British Refined Sugars. 
Sweden ... 

Cwts. 

50 

Cwts. 

127 

£ 

48 

£ 

114 

K or way 

6,137 

17,392 

19,365 

1,148 

4,398 

19,798 

5,217 

2,708 

Denmark ..,. 

14,155 

10,098 

Holland ... 

20.574 

16,733 

12,096 

Belgium ... 

2,442 

910 

1,283 

Portugal, Azores, d:c. ...... 

4,089 

10,815 

3,867 

16 

5,863 

Italy 

16 

11,705 

6,162 

Other Countries ... 

46,057 

150,666 

44,876 

95,942 


Foreign & Colonial Sugars. 
Refined and Candy .. 

94,254 

4,435 

10,933 

240 

220,525 

3,349 

85,322 

4,404 

8,999 

101 

134,266 

2,464 

Unrefined ..... 

62,536 

28,036 

1,475 

Molasses .... ., 

4,710 


Total Exports. 

109,862 

281,120 

98,826 

166,241 
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UNITE!) STATES. 
(Willett 4' Gray, 4e,j 
(Tons of 2,240 lbs.) 

Total Receipts Jan. 1st to April 19tli .. 
Receipts of llefiTied ,, ,, 

Deliveries ,, ,, 

Consumption (4 Ports, Exports deducted) 

since January 1st. 

Importers’ Stocks April 1 Stli 

Total Stocks, xlpril . 

Stocks in Cuba, ,, . 


CUB A- 


(Tons of 2.240lbs.) 


Stocks 


Local Consumption (three months) 

Stock on 1st January (old crop) . 
Total Production. 

Savana, March $lst, 1906. 


1906. 

1905. 

Tons. 

Tons. 

595,200 . . 

647,079’ 

525 . . 

883 

602,872 .. 

625,073 

485jl50 . . 

458,873- 

30,861 .. 

22,006 

325,000 . . 

284,330 

280,000 . . 

849,500 

1906. 

1904. 

,632,216 . . 

2,767,162 

Sugar, 1905 

AND 1906. 

19U5. 

1906. 

Tons. 

Tons. 

473,634 .. 

377,691' 

319,820 .. 

,265,316 

792,954 

643,007 

11,930 . 

12,075 

804,884 . 

655,082 

— 

19,450 

804,884 . 

635,632 


J. G-tjma.— P, I^Ie-ter. 


UNITED EINUDOM. 


Statement oe Imports, Exports, and Consumption pok Three Months 
ENDING March 31st. 


Sugar. 

1904, 

Imports. 

1905. 

1906. 

Exports (Foreign). 
1904. 1905. 1906. 


Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

Refined .. 

... 192.710 . 

. 153,295 

197,6.39 

321 . 

. 222 . 

. 167 

Raw. 

... 17'^676 . 

. 161,494 

219,722 

1,174 . 

. 547 . 

. 2,627 

Molasses... 

... 16,247 . 

. 26,144 .. 

33,147 

2 . 

12 . 

,. 235 

Total. 

... 379.633 . 

. 340,933 .. 

450,508 

1,497 . 

. 781 , 

.. 3,029' 


Eefined ..... 

Refined (in Bond) in the United Kingdom .. 

Raw ..... 

Molasses. 

Molasses, manufactured (in Bond) in U.K. 


Home Consumption. 

1904. 1905. 1906.. 


Tons, Tons. Tons. 

203,712 .. 147,012 .. 188,572- 

124,153 ,. 115,729 140,223 

26,548 .. 18,977 . 30,473 

30,495 .. 26,621 .. 31.738 

16,611 .. 14,296 .. 18,039' 


Total. 

Lass Exports of British Refined 


391,519 

6,588 


322,635 .. 409,045 
4,713 .. 11,026 


Total Home Consumption of Sugar 


384,931 .. 317,922 .. 398,019- 
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Stocks of Sugak ik- Europe at uneyek dates, April 1st to 21st, 

COMPARED 'WITH PREVIOUS YeARS. 

In thousands of tons, to the nearest thousand. 


Great 

Britain. 

GermRny 

including 

Hamburg. 

France. 

Austria. 

Holland and 
Belgium. 

Total 

1906. 

163 

1402 

707 

666 

259 

3198 

1 

Totals ». 

1905. 

2180 .. 

1904. 

2844 .. 

190a. 

2763 .. 

1902. 

2899 


Twelve Months’ Consumption of Sugar in Europe for 
Three Years, ending March 31st, in thousands of tons. 


(LichCfi Circular.J 


Great 

Britain. 

Germany. 

France. 

Austria. 

Holland, 

Belgium, 

Total 

1905-06. 

Total 

1904-05. 

Total 

1903-04. 

1694 

969 

618 

1 

1 

496 

178 

3951 

4102 

3873 


Estimated Chop oe Beetroot Sosar on the Continent of Eiteope 

FOE THE CDHEENI CaMPAISN, COMPARED WITH THE ACTUAL CROP 
OF THE THREE PREVIOUS CaMPAIONS, 
fJFrom LieliVs Monthly Giroular.J 

1906-1906. 1904-1905. 1903-1904. 1902-1903. 


Tons. Tons. Tons. Tons. 

Germany .2,425,000 ..1,598,164 ..1,927,681 ..1,762,461 

Austria...1,510,000 .. 889,373 ..1,167,959 ..1,057,692 

Erance ..1,085,000.. 622,422.. 804,308.. 838,210 

Eussia ..1,000,000 .. 963,626 ..1,206,907 ..1,256,311 

Belgium. 330,000.. 176,466.. 209,811.. 224,090 

Holland .'. 210,000.. 136,561 .. 123,551 .. 102,411 


<5tlier Countries . 410,000.. 332,098.. 441,116.. 325,082 
/ ■ , --^-- ■ ■ -- -., ^ -- 

6,970,000 4,708,758 5,881,333 6,661,257 
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NOTES AND COMMENTS. 


Hawaii. 

The 1905 Hawaiian crop which totalled 426,248 short tons was the 
second largest crop which the islands have ever produced. Of this 
299,843 tons were produced by irrigation, and 126,405 tons by 
natural rainfall. The output by irrigation is steadily on the increase. 
"While the prices at the beginning of 1905 pleased everybody, the 
present prices barely enable the planters to cover expenses. In fact, 
the Hawaiian sugar industry is in a bad way owing to the great 
shortage of labour. The American Government, we learn, seem 
determined to have these islands Americanized, and the entry of Asiatic 
labour is being discouraged. Consequently very few Japanese are now 
coming in; and there is a great exodus of those who are already 
there to the mainland. Having regard to this, the future prospects 
of the sugar industry in the Hawaiian Islands cannot be considered 
satisfactory. In fact, there is a tendency on the part of planters to 
abandon tracts of sugar land, and in some cases to leave the Islands. 

The Market for Cuban Sugar. 

Mr. Hugh Nelly, head of the well-known New York firm of* Hugh 
Nelly & Co., has been expressing his opinion in the Cuban Review 
regarding the Cuban sugar market and its relation with the tJnited 
States. He thinks the supposed reciprocity is a fraud, as with the 
prices ruling the advantages are almost entirely lost to the Cuban 

20 
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producer. In Ms view there are three standards of price in the New 
York sugar market. (1.) The world’s price as governed by Hamburg 
beet. (2.) The U.S. price for Cuban sugars. (3.) The price for 
uou-favoured sugars, which is y^c. per lb. less than for Cuban 
sugars, no matter what figure the latter be. Thus they have 
simultaneously German beet oUered at 8s., equal to 3*640. dxity paid; 
Cuba centrifugals 96° test selling at 2c, c.f., equal to 3*36 duty paid; 
and non-favoured West Indian cane at l|^c. c.f., put on same parity 
as the Cuban sugar. The latter have, it will be seen, lost four-fifths 
of all their reciprocity advantages. 

Mr. Kelly thinks the main reason for this is that Cuba persists in 
marketing within four months a quantity of sugar which should be 
spread over at least eight months, say from January 1st to August 1st 
of each year. Tor this purpose, Cuba’s most pressing need is a 
system of warehousing and finance such as will enable her to dispose 
of her crop not as she manufactures it, but as it is needed for 
consumption. 

The French *^taxe de raffinageJ’ 

Article 15 of the Trench Budget Law for 1906 provides that fro|ii' 
the 1st September, 1906, the x'efiningtax ” on sugar is to be reduced 
from 2 frs. to 1 fr. per 100 kilogs. of refined sugar. This, known as 
the ‘‘ taxe de raffinage,” was originally levied to provide funds for the 
‘‘ direct bounty.” It was practically a mere increase in the con¬ 
sumption tax, and to represent it as a tax on refining was a mei*e 
sham. It was reduced from 4 fr. to 2fr. when the consumption duty 
was reduced. It was not abolished because the Trench Government 
said they wanted funds to provide for the “ d5taxe de distance.’^- 
Now finding that 2 fr, is too much for this purpose they have reduced 
it to 1 fr. The Trench consumer, therefore, pays 2ofr. + IfV.rr 
26 fr. duty on his refined sugar if ho buys it in the form of loaf. But 
if he buy white crystals from the beetroot factories, he only pays a 
duty of 25 fr. 


The Canadian Tariff on Molasses. 

The Customs at Ottawa have been giving a detailed explanation of 
their difierentiation of molasses. They hold that molasses which is 
entitled to a free entry into Canada must he a by-product of musco¬ 
vado sugar, and that so-called fancy molasses is a diiferent article 
and is not entitled to free entry, 

‘‘The polariscopic test of molasses to ascertain the percentage 
of cane sugar is by Clerget’s method, and not by direct polarissa- 
tion. This system has been adopted by the Department, and hey 
been in force since March, 1904, under the authority of Section 9 
of the Customs Tarifi, 1897. 
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‘ ‘ It is considered tiiat the limit of 52*^ cane sugar (by Clerget’s 
method) will cover all genuine molasses from Earbadcs. All 
^samples are to be tested here, and any samples of genuine 
muscovado molasses found to test over 52° cane sugar will be 
specially considered. 

“ Samples of West Indian molasses have not been tested here 
for some time, but it is found necessary to resume the test for 
classification purposes. A sample of a recent importation from 
the West Indies shows no cane sugar, and is therefore dutiable 
at 3e. per lb. under Tariff item 440.” 

The latest information is that genuine muscovado molasses from 
British West Indies is admitted free regardless of test. Fancy 
molasses from same source testing not more than 52° (Olerget) is 
also admitted free. But fancy molasses testing over 52° is dutiable 
about 4c. per imperial gallon. 

The Sugar Beet. 

Our American contemporary, The Sugar Beet, announces that in 
future, beginning July 1st, it will appear as a Quarterly; at the same 
time it wiU discard the special news features and other characteristics 
of trade journalism for which some American papers are noted—we 
might almost say notorious. The new issue will partake of a 
technical character, and will deal exclusively with the scientific side 
of sugar beet growing and manufacture. We have always thought 
that the Sugar Beet under the admirable editorship of Mr. Lewis 
Ware ileserved better support than it seems to have secured. We 
are sure, however, that under its new form it will gain a wider circle 
of readers, and we shall welcome its appearance. 


Canadian Beet Sugar, 

The Financial News says that the Premier of Alberta has introduced 
a Bill which proposes to assist the establishment of the sugar beet 
industry in Alberta by bonusing the finished product. The Bill 
proposes that the sum of $250,000 of Government Funds he set aside 
to be used in fostering the industry, the distribution of which will 
extend over five years at the rate of $50,000 a year for the first two 
years. Any manufacturer who produces a standard grade of refined 
sugar will receive a bonus of one-half cent per pound for the first two 
years, and for the following three years one quarter of a cent. The 
farmer is protected in the assurance of his share of the industry, 
which requires payment for beets on the basis of the amount of 
saccharine matter contained in the product. 
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Mb. LLOYD-^GEOEGE, M.P., ON STJGAE. 


In two former articles* we examined, with considerable thoroixghness 
and detail, the principal errors into which the opponents of the Sugar 
Convention have been led by the writers of economic fiction. We 
showed that the Convention was a sound and necessary free trade 
measure—necessary in the interests of the consumer no less than in 
those of the producer—^in fact, as M, Yves Guyot has declared, the 
most important achievement of economic liberal policy in Europe since 
the signing of the Commercial Treaties of 1860.’’ 

We pointed out that the price of sugar had remained for nearly a 
year after the Convention came into force considerably below the cost 
of production, and that the temporary and violent rise in price which 
subsequently took place was clearly the result of a sudden loss of more 
than a million tons in the supplies, owing to the partial failure of the 
beetroot crop. This rise was, therefore, the result of bounties, not of 
their abolition, because bounties had stimulated the production of 
beetroot sugar to such an extent that the world had become dependent 
on that crop for two-thirds of its supply. A deficient beetroot crop 
consequently always causes a considerable rise in the price of sugar. 
One of the main objects of the Convention is to remedy this artificial 
state of things, in the interest of the consumer no less than of the 
producer. 

To obtain the assent of the Contracting Parties to the abolition of 
bounties, it was essential that they should have some guarantee that 
their sugar should no longer have to contend in British markets 
against bounty-fed competition. Hence the absolute necessity for a 
penal clause. But we have clearly proved that that clause is no 
detriment to the consumer because the price of sugar in this country 
is always the world’s price, and that price is governed by the quantity 
of sugar produced throughout the world, wherever that sugar may go. 
The world’s price—and therefore our price—falls when the world’s 
production exceeds its consumption, and rises when its consumption 
exceeds its production. If the Eussian bounty continues to stimulate 
over-production, the world’s price—and therefore our price—will be 
afiPected just the same, whether Eussian sugar comes to England or 
goes elsewhere. The British consumer will, therefore, reap the same 
benefit in either case from any fall in price arising from excessive 
production in Eussia. 

We have also shown the absolute fallacy of the assertion that if 
there had been no Convention we should be still enjoying the 
abnormally low prices of 1901-2. Those prices were more than 3s. 

^“The Sugar Convention as a Party Cry/'January, 1906. 

“ Sugar in Parliament,” May, 1906. 
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per cwt. below the cost of production, and we haye pointed out that 
if they had continued until now, the producers of sugar throughout 
the world would haye disbursed £82,500,000 out of their own pockets 
in order to enable consumers to continue to enjoy the questionable 
benefit of buying a commodity 3s. per cwt. below the cost of pro¬ 
duction. The sugar producers—not possessing that sum of money— 
would long before now haye ceased to produce, and the consumer 
would have been told by his grocer that sugar had almost disappeared 
from the market. 

The injury to the confectioners has tuimed out to be pure fiction. 
Por nearly a year after the Conyention came into force they had the 
exceptional adyantage of sugar below cost price. When the short 
crop raised prices during the greater part of 1905, we are told by 
their own official report that they had a particularly good time, 
exports increased by 73,351 cwts., and there was “ an eyen greater 
improvement in the home trade.” A similar increase has taken place 
in the first three months of the present year. They must have 
flourished while sugar was below cost price; they tell us they 
flourished dui’ing the short period of high prices. Whence, then, can 
their grievance come ? 

We briefly recapitulate these points in order to be able to deal with 
Mr. Lloyd-George’s speech of March 27th without arguing again 
matters already conclusively settled. 

At the outset of his speech, Mr. Lloyd-George loudly repudiates the 
idea that the present Government have not mastered the subj ect of the 
Sugar Conyention. He is ready to take his stand on the accurate 
knowledge of the whole subject which they have acquired by the 
most careful investigation. ‘'We have never said,” he cries, “that 
we have not considered the merits of the Conyention.” Yery well; 
let us see then, from a careful analysis of his speech, the nature of 
this profound insight into the details of a somewhat difficult subject: 
let us lay bare before the public “ the mess” into which he declares 
the late Government have “ landed him.” 

The first sin of the Conyention he describes to be that whereas prices 
previous to it were “ very steady,” since it came into force they have 
been violently fluctuating. He regards the figures of 1901-2, which 
were 3s. per cwt. below cost price, “very steady.” Most people 
engaged in the practical work of sugar production and its markets 
regard such prices as anything but ‘ ‘ steady.” But Mr. Lloyd-George, 
not being accustomed to induatjy and commerce, takes a difierent 
view. He is astounded that we do not “ go down again to the old 
figures of 5s. 9d. or 6s.” It is the wicked Convention he says that 
prevents us. It never occurs to him that sugar producers are not 
prepared, even without a Convention, to present the consumers of the 
world with 3s. per cwt. out of their own pockets. As we have shown, 
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it would have taken, even 'without a Convention, £8^,500,000 to 
enable them to do it. This is Mr. Lloyd-George’s political economy. 

That the rise of price inevitably involved in a sudden deficiency of 
more than a million tons in the beetroot crop was caused entirely by 
the Oouventiou he has no doubt whatever. This is one lesiilt of his 
careful study of the question. Another is that because sagai is now 
only a shilling a hundredweight below cost price “we not get 
the benefit of natural price.” In his opinion the piiee of 6a. per 
cwt.—that is 3s. per cwt. below cost—was “a natural price,” but 
now that producers are selling at 8s. 6d. and only losing Is. per cwt. 
the price is altogether artificially high. Let him ask the German 
manufacturers what they think of present prices. But % still more 
fallacious idea comes on the top of this. The unnatural price of 
Ss. 6d. is caused because “ we are excluding all the produce of a 
country like Eussia—something like 1,000,000 tons a year.’^ There¬ 
fore in Mr. Lloyd-George’s opinion the unnatural price is only in 
this country. Those million tons of Eussian sugar must be knocking 
down prices to the “ natural ” level in the rest of the world, This he 
does not explain, and he is evidently unaware that 8s. 6d- is the 
price—at the present moment gone down below 8s.—not in England 
only but everywhere else, because it is the price free on board 
Hamburg, from whence sugar is shipped to all parts of the world and 
comes into competition with the Eussian sugar—not with a million 
tons of it as Mr. Lloyd-George wants us to believe, because Eussia 
consumes the greater part of that herself, and at the xaoment when 
his speech was made only had about 170,000 tons of surplus stock, 
hardly enough for her ordinary export demand. 

Thus we see how easy it is for a statesman to master an industrial 
and commercial question in a somewhat erroneous way. His infor¬ 
mation has not been altogether first-hand. If he believes^all this he 
ought not to lose a moment in denouncing such a mischievous 
international arrangement. The late Government, he cotaplains, 

have got us into this pickle ” and his business is to get out of it. 
Let us go down again to 6s, per cwt. and ruin all the sugar production 
of the world. That is how to bring real and permanent benefit to the 
down-trodden consumer who is now getting his sugar only 1 s. per 
cwt. below cost price. We have “ entered into a Convention to run up 
prices ” aud that is the result, only a miserable shilling lokw cost 
price. No wonder “the poorest of the poor” are feeling the blow 
which “presses hardest on the industrial classes with real and 
crushing severity.” So says Mr. Paul. How about the industrial 
classes who have to produce below cost price ? 

Our West Indian Colonies were unfortunate in having a short crop 
just at the moment when Europe had such a deficient harvest that 
prices for a few months rose considerahl 5 n In his study of the subject 
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Mr. Lloyd-Geoi'ge lias failed to ascertain tLis fact. He therefore 
points the finger of scorn at the poor West Indies, and says, this is 
the great policy which was to regenerate the West Indies and give 
cheap, certain sugar without fluctuations.’* No one has told him, in 
the coux'se of his studies, that increased aci’eage and new factories do 
not and cannot spring up in a moment. The reduced quantity they 
sent in was the result of a bad crop ; the high price was the result of 
a loss of a million tons in the beetroot crop; and that rise in price was 
owing to the world’s dependence for two-thirds of its sugar on a crop 
stimulated to that enonnous size by bounties. That will be remedied, 
hut not in such a hurry as Mr. Lloyd-George supposes. 

x41i these misleading statements are well enough for a party 
pamphleteer; but when a Cabinet Minister, specially responsible for 
the policy he is criticising, transfers them to his speech we are 
justified in using very plain language with regard to them. Ministers 
are bound to obtain reliable information before committing themselves 
to views which are certain to be exposed as unfounded delusions if 
they are not sound. With this aiiology for our frank contradictions 
we will continue to examine the speech. 

A little further on Mr. Lloyd-George gives the figures of the 
deficient crop in the West Indies, well known by every one in the 
industry to he deficient owing to having a had season—228,000 tons 
against 253,000 tons—and exclaims that is the result of the Sugar 
Convention on the West Indies.” These are the words of a responsible 
Minister of the Crown, but they sound more like those of an 
electioneering tout. Surely we have left all that behind us and 
■ought to be occupied now in ascertaining a few real facts for our 
guidance in the future. He adds that “this great scheme of fiscal 
reform benefits every foreigner in Europe, benefits every colonial 
possession except our own, and actually reduces the production 
of our colonies by 20,000 tons.” A sentence fairly compact of 
inaccui'acies. As to the foreigner in Europe, the German producer, 
who can produce cheaper than any one in Europe, is crying out loudly 
because he cannot go on producing below cost price. Producers in 
the tropics, ns Mr. Lloyd-George had Just explained, were developing 
their production for other reasons; and the West Indies were simply 
sufiering from a bad crop. They are, as every one knows, extending 
their acreage and building new factories in spite of the present low 
piioe of sugar. 

Then the speaker goes back to the European beetroot crop and 
combats an imaginary assertion that its production had gone down. 
It is true the assertion was made—by the opponents of the Convention. 
They said the high prices of 1905 were caused, not by the drought 
but by the short sowings. We showed that the sowings were actually 
rather in excess of the year before so far as Germany, Austria, Belgium 
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and Holland were ooneerned. But Mr. Lloyd-G-eorge quotes the 
production of tlie following year, 1905-6, which gave 6,800,000 tons. 
He does not mention that the high prices in the winter and spring of 
1905, caused by the had crop of 1904-5, stimulated the beetroot 
industry to sow the largest acreage on record. Hence the big 
production and the low prices. Statesmen seem to disregard simple 
explanations like these. 

This leads him to liis great peroration. ‘‘ But the worst of it is that 
while cane production is growing in every colony except ours, and 
beet pi’oduction is growing enormously, we are not getting the full 
advantage of it. Why is that ? We are told that the Convention did 
not interfere. What did interfere ? The Convention must have had 
the effect of arresting the decline in the price of sugar which had been 
going on steadily.’’ Tes, for once we agree with Mr. Lloyd-G-eorge, 
but he is evidently quite unaware of the real explanation. Prices are 
governed by two thin gs, production and consumption; and production 
is governed by the cost of production. If we went down, as Mr. 
Lloyd-G-eorge desires, “ to the old figures of 5s. 9d, and 6s.,” production 
would rapidly decline and prices would jump up. What keeps prices 
at 8s. now—still a ruinous price—is the great increase in the con¬ 
sumption of the world. The Convention has contributed to this by 
enabling some European countries to reduce their consumption 
duties, and by compelling them to reduce their protective import 
duties. Let Mr, Lloyd-George tell us whether he objects to an 
increase of consumption and to a reduction in foreign protective 
import duties. When he has answered that question we will pursue 
the subject further. 

There can be only two reasons why the present Government object 
to the policy of the Sugar Convention. They must either be of 
opinion that it is contrary to free trade, or that it prevents consumers 
from enjoying such low prices as they would otherwise have. The 
first view would mean that they are in favour of protection to foreign 
producers on British markets; the second is equivalent to den 5 dng 
that the persistent sal© of a commodity below cost price reduces 
production, ruins the natural producer and raises the price. 

This analysis of Mr. Lloyd-George’s speech gives rise to one 
inevitable reflection. The Government must be either wilfully mis¬ 
representing facts or culpably ignorant of matters they have under¬ 
taken to administer. Eor an opi)osition misrepresentation may lead 
to temporary triumph, hut for a Government it can only bring 
disaster; so also will ignorance of the duties they are called upon to 
discharge, and the real facts with which they have to deal. 
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EETAIL PEIOES OP SUGAE. 


The following Board of Trade Eeturn shows the price per pound 
I’etail of the kind of sugar, whether refined or unrefined, most largely 
consumed by the working classes in London, Paris, and Berlin, at 
the 1st day of March, 1903, 1904, 1905, and 1906, together with the 
amount per pound, in English currency, of the customs and excise 
duties respectively in each case. 

[Note.— The prices given in this return are the prices of the Mnd of 
sugar most largely consumed hy the ivorhing classes in each capital. It 
is not to he understood, that the prices refer to a uniform grade of sugar 
in the three capitals,1 

Retail price of Sugar at March 1st. 


London : 

1903. 
d. per Ib- 

1904. 
d. per lb. 

1905. 
d. per lb. 

1906. 
d. per lb. 

Eetail price ,. 

.. If .. 

If . 

2f 

2 

Customs duty . 

... 0-45 .. 

0-45 

.. 0-45 

0-45 

Excise duty ., 


— 

— 

— 

Paris: 

Eetail piice .. 

.. 4i .. 

3 


3 

Customs duty j. 

... 3-23* .. 

l*44*t , 

.. 1-44* 

.. 1-44^ 

Excise duty .. 

.. 2-79* .. 

MS^t 

.. M8-* 

.. 1-18* 

Berlin: 

Eetail price .. 

.. .. 

2f , 



Customs dutyj 

... 2*18 ,, 

l-02t 

.. 1-02 

.. 1-02 

Excise duty .. 

.. 1-09 .. 

0-76t 

.. 0'76 

.. 0-76 


German statisticians give this year’s area of beets as 1,805,362 
hectares as compared with 1,901,610 in 1905 and 1,626,942 in 1904. 


The Brussels Commission, as a result of its sitting last month, has 
decided that there are no longer any grounds for maintaining the 
additional duty on Brazilian sugar as fixed at the sitting of October 
last. This means that this sugar will continue to secure fi’ee entry 
into the United Edngdom. 


* Including also the “ taxe d& rqy^?tage/’' levied equally on imj^orted sugar and on 
sugar of home production, 
t In force from 1st September, 1903. 

t In France and Germany, imported sugar is subject to excise duty in addition to 
import duty proper. The “ Customs dutystated above for these countries includes 
the total amount of duty payable on importation—x.e., it includes both Impqrt and 
excise duty. 
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SIMPLE METHODS OP CHEMICAL CONTBOL. 
By T. H. P. Heriot, F.C.S. 

fOonHimed from page 19:2 J 


XI, 

The Control oe the tTiriGB.— (Continued.) 

Having measured the volume of the juice and ascertained its 
composition by chemical analysis, we are now in a position to draw 
certain practical conclusions. 

Percentage oe Juice on Canes. 

The weight of juice extracted per 100 parts of canes is not a true 
measure of the work done by the mill as is too often supposed, and is 
of little value in the control unless the percentage of fibre in the 
megass be also determined. The latter operation lying somewhat 
outside the scope of the present series of papers, we selected the 
moisture test* as an approximate guide to the mill work when no 
maceration water is added. 

Nevertheless, the percentage of juice on cane is too familiar a figure 
to be whoUy ignored and is frequently of interest in comparing the 
yields of juice fi’om different varieties of cane, or from the same 
variety when grown on different soils. This simple calculation 
should therefore be made wherever the canes can be weighed with a 
fair degree of accuracy. 

As an example, we will take the figures on the first line of the 
accompanying record, namely, 298*5 tons of canes and 40,600 gallons 
of juice at 18*0 Brix. In Table I. (Chapter Y.) it will be seen 
that, at 18*0 Brix, 209*2 gallons of juice weigh one ton. Hence 

194*1 tons (as recorded in the third column of record), and 
this weight of juice being extracted from 298*5 tons of cane corre- 

194-1 V 100 

spends to a yield of —^ leaving a balance of 35*02 

of megass. 

Inbioateb Sugar. 

Assuming that the loss of sugar in the megass has been minimised 
as far as possible, we may now take stock of the sugar entering the 
factory in the form of juice. 


* Described in Chapter VIII. 
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In addition to the data given in the last chapter, we will assume, 
by way of example, that 58 clarifiers have been filled during the day’s 
work, giving a total volume of 58 X 700 40,600 gallons of juice. 

A mixed sample (collected from each of the 58 clarifier tanks) was 
found to contain 1*533 pounds of sucrose per gallon, when examined 
by the polariscope. Combining these two measurements, we leam 
that 40600 X 1'533 = 62240 pounds of sugar have entered the 
factory during the day. 

In arriving at this result we have required neither theories nor 
suppositions, but have relied upon actual measurements and the 
multiplication table. 


Available Sugab. 

By this is meant that proportion of the total indicated sugar which 
ean be crystallized and thereby rendered availahJe to the sugar 
producer. 

Now as the actual yield of crystallized produce varies with the 
purity of the juice, the efficiency of the factory appliances, and the 
skill of the pan-boiler, it is convenient to regard the available sugar 
as a theoretical yield obtainable only under the most favourable 
conditions. It thus follows that the actual yield will fall short of the 
theoretical yield (available sugar) in all but the most up-to-date 
factories. 

Dr. Winter, of Java, has devised a formula for calculating the 
available sugar when the purity of the juice is known. Whereas this 
formula was based on actual yields obtained in modern factories, it is 
of interest to state that a similar conclusion was drawn from purely 
theoretical considerations by Mr. Carp, of Java, and Mr. Deerr,* of 
Demerara, working independently. Here, at any rate, we find 
practice in perfect harmony with theory. 

In order to eliminate calculations as far as ]iossible Table II. is 
borrowed from Mr. Ceerligs’ book “ Methods of Chemical Control in 
Cane Sugar factories.” The method of using this Table will be clear 
from the following examples. 

Given juice of 77*0 purity, opposite 77 in the Table we find 88*05 
in the fiirst column (headed *0). If the observed punty he 77*1, the 
available sugar becomes 88*1, as foiiiid in the second column 
(headed *1). Similarly, for a purity of 77*9, we look under the 
last column (headed *9) and find 88*65. The next tenth in 
the purity brings us to the second line in the Table, where, 
opposite 78, we find 88*7 in the first column (which represents 78*0), 
and so on. 

* The reader is referred to Mr. Deerr’s interesting article in the last issue of 
this Journal. 



TABLE II. 


Showing what Percentage of the Indicated Sugar is 

ATAILABLE AS CALCULATED FROlVt THE PURITA" 

OF THE Juice. 


1 

Si 

*0 

•1 

•2 

•3 

•4 

*5 

•6 

•7 

•8 

*9 

77 

8S*0o 

ss-i 

88*2 

88^25 

88*3 

88*4 

88*45 

88*5 

88*6 

88*65 

78 

88-7 

88-8 

88*85 

88*9 

89*0 

89*05 

89*1 

89*15 

89*25 

S9-3 

79 

89*3o 

89*4 

89*5 

89*5 

89-6 

89*7 

89-70 

89*8 

89-85 

89*95 

80 

90-0 

90*05 

90*1 

90-2 

90*25 

90*3 

90*35 

90*4 

90*5 

90*55 

81 

90'6 

90-7 

90*75 

90*8 

90*85 

90*9 

91*0 

91*05 

91*1 

91*15 

82 

91*2 

91*3 

91*3 

91*4 

91*45 

91*5 

91*6 

91*6 

91*7 

91*75 

83 

91-8 

91*9 

91*9 

92*0 

92*0 

92*1 

92*15 

92*2 

92*3 

92*3 

84 

92*4 

92*4 ’ 

92*5 

92*55 

92*6 

92*7 

92*7 

92*8 ' 

92*8 

92*9 

85 

92-9 

93*0 

93*05 

93*1 

93*2 

,93*2 

93*3 

93*3 

1 93*4 

93*4 

86 

93-5 

93*5 

93*6 

93*6 

93*75 

93*75 

93*8 

93*9 

93*9 

94*0 

87 

94*0 

94*1 

94*1 

94*2 

94*2 

94*3 

94*3 

94*4 

94*4 

94*5 

88 

94'5o 

94*6 

94*65 

94*7 

94*75 

94*8 , 

94*85 

94*9 

i 94*95 

95*0 

89 

9o*0o 

95*1 

95*15 

95*2 

95*25 

95*3 

95*35 

95*4 

95*45 

95*5 

90 

95*5 

95*6 

95*65 

95*7 

95*75 

95*8 

95*85 

95*9 

95*95 

96*0 

91 

96*0 

96*1 

96*1 

96*2 

96*2 

96*3 

96*3 

96*4 

96*4 

96*5 

92 

96*5 

96*6 

96*6 

96*65 

96*7 

96*75 

96*8 

96*85 

96*9 

96*95''. 

93 

1 97*0 

97*0 

97*1 

97*1 

97*2 

97*2 

97*3 

97*3 

97*35 

1 

97*45 


The figures tlius obtained indicate wbat percentage of tbe total 
indicated sugar may be regarded as availaUe, and are of consiclerablo 
interest in judging of tbe actual manufacturing yields obtained. As 
these latter cannot easily be ascertained day by day it is sufficient to 
calculate tbe available sugar at tbe end of tbe manufacturing seaaofi, 
whence tbe percentages of all sugars on available sugar can bo 
calculated as in Eecord 0 below. 

The Laboratory Becorb. 

Tbe analytical and calculated results we have been considering are 
conveniently recorded as shown on tbe next page. 




Imports. 
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The weekly imports of canes, juice, and indicated sugar are added 
to the amounts carried forward from p>revious weeks yielding totals 
to date. The latter are then carried forward to the next week’s record 
and so on. 

On turning to the columns headed Fercentage of Jmce, Brix, Sitcrose^ 
and Purity, it rarely happens that the figures for thu week can be 
obtained by merely averaging those recorded for the six days because 
the quantity of cane and juice treated per day is variable. These 
figures must, therefore, be calculated from the totals of the three 
other columns in the manner shown below. 


Aterages eor Percentage of Juice on Canes. 

This is a very obvious calculation but we give the figures :— 

Canes. Juice. 

Tons. Tons. 

This tveeh . 1673 yield 1083*8 

„ 100 „ 64*8 

To date . 9907*7 ,, 6370*5 

,, 100 „ 64*3 

Averages for Brix of Juice. 

In Table I. (Chapter Y.) we find the density of the juice (corre¬ 
sponding to diifferent degrees Brix) expressed in terms of the weight 
in pounds of one gallon. Hence, by a reverse use of this Table we 
may anive at the degrees Brix when the volume and weight of juice 
are known, thus:— 

Weight of juice in pounds • • is n 

Ti-= weight in pounds oi one gallon, 

Yolume ot juice in gallons 

from which the corresponding degrees Brix may be found in the 
Table. But, as the weight of juice is more conveniently recorded in 
* tons, the calculation becomes:— 

Weight of juice in tons • - j ^ n 

-— weight in pounds of one gallon. 

Gallons ot juice -r-2240 or o 

TkiB week -- 1^S3;8 _ io-691 = 17-66 Brix. 

227064-^2240 101-4 

To date -= 10-671 = 17-18 Brix. 

1337271-T-2240 597 

Note. —It is preferable to state the degrees Brix to two decimals in 
order to obtain correct figures for the Purity (see under). 

Averages for Sucrose, Pounds per Gallon. 

The mdicaied sugar being the product obtained on multiplying 
gallons of juice by pounds sucrose per gallon, it is obvious that the 
latter may be calculated from the two former, thus:— 

Pounds indicated sugar ^ n 

-=j—-— 2 — = pounds sucrose per gallon. 

Gallons oi 2 Rice 
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To date. 


= pounds sucrose per gallon. 


= 1-497. 


But here, again, we avoid the use of too many figures by recording 
the indicated sugar in tons, so that the calculation becomes ;— 

Tons indicated su^ar ^ ,, 

~ ~ galion3^2240 = PO’inds sucrose per gallon. 

This loeeh, - = 1-497. 

227064-4-2240 101-4 

To date, _1-464. 

’ 1337271 ~ 2240 597 

It will be seen that the divisor, in each case, is the same as that 
ernployed above for finding the 

Averages for Purity. 


These are calculated from the Brix and sucrose per gallon as 
explained in the last chapter. 

Tlds weeh, 17*65 Brix 10*691 lbs. juice per gallon— 

~ 14*002 sucrose per cent, by weight 

and = 79-3 purity. 

1 1 *65 

T<i Date, 17*18 Brix = 10*671 lbs. juice per gallon— 

rr: 13*719 sucrose per cent, by weight 

and = 79-9 purity. 

1 i *18 

The foregoing calculations appear somewhat formidable, but as the 
averages are only made out once a week the labour is not excessiTe. 

The record of Imports should appear on the left-hand page of a 
foolscap note book, leaving the opposite page for a record of the 
Exports, 

Here, a difficulty arises from the fact that the total weight of 
exports cannot be known until after several days or even weeks. 
The general practice in chemical control is to divide the manufac¬ 
turing season into weekly periods and, at the close of each week, to 
account for the import of indicated sugar by the produce actually 
bagged off and the probable yield of produce from the syrup and 
masse-ouite still on hand. "Whilst this course is destiable as a guide 
to the factory manager, the figures obtained can only be accepted as 
provisional and subject to correction when the last| of the sugar has 
been bagged off. 

Leaving uncertainties aside, what can and should be done in the 
direction of a weekly balance sheet is to record the percentage of 
I. Sugar on canes ground, and indicated sugar in the juice, thereby 
keeping a check on the largest and most valuable of the factory 
exports. All that is necessary is to arrange that the I. Masse-cuite, 
left in hand on Saturday night, shall he cui'ed and bagged off 
separately from the masse-cuite made from the juice received on 
the following Monday. 
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BECORD B. 


Exports (during current Week). 



I 

Sugar. 


i 

II. Sugar. 

Molasses. 



Polar¬ 

ization. 

Per. Cent, on 


Polar¬ 

ization. 

Tons. 

Polar¬ 

ization. 


Tons. 

Canes. 

Masse- 

cuite. 

Indi¬ 

cated 

Sugar. 

Tons. 

Monday.. .. 

Tuesday ... 
Wednesday .. 

Thursday- 

Eriday .. 

Saturday_ 

Monday.. .. 










' This Week .. 
Previously .. 










To Date.. .. 











Record B. is arranged on these lines, and may include a record of 
the n. Sugar and Molasses exported during the same period hut 
really belonging to an earlier one. 

At the close of the manufacturing season the percentages of 
exports on imports may he summarised as shown in Record 0., to 
which further reference will be made. 


RECORD C. 

Exports for Crop ... 



Raw Sugar. 

Containing 

Pure Sucrose. 

Raw Sugar 
Polaiization. 

Per cent, of Raw Sugar 
on 

Pure ^ucrose 
recovered 
per cent, on 

Canes. 

Masse- 

cuite. 

Indicated 

Sugar. 

Available 

Sugar. 

Indicated 

Sugar. 

a:» 

li 

<5 

I. Sugar .. 

n. „ .... 
ni. „ .. 

All Sugars.... 

Tons. 

Tons. 


1 

1 
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The weekly records can be condensed into two pages of a foolscap 
note book; the details of the daily tests being recorded in a separate 
book, together with all calculations. 

In this and the preceding chapter we have endeavoui*ed to make 
good our former assertion that ‘ ‘ the polariscope has the same 
importance in the sugar factory as has the sextant on board ship.” 

(To he eontihued.J 


LITMUS AbTD PHENOLPHTHALEIN AS ESTDICATOES EOE 
CAKE AND BEET JUICES. 

In the March issue of the International Sitgar Journal, p. 131, it is 
stated that Mr. Uoel Deerr recommends the use of litmus for 
indicating alkalinity in sugar-house products ; this opinion being also 
held by Mr. Prinsen Greerligs. 

It is probable that Mi'. DeeiT is unacquainted with our own experi¬ 
ments which led us, some 20 years ago, to maintain that phenolph- 
thalein is a very unsatisfactory indicator for all products of the sugar- 
house, and that it should be replaced by litmus. Not by the solution, 
which is not very sensitive, but by the neutral litmus paper, prepared 
as directed by Houzeau. Such paper is not only very sensitive to 
acid and alkaline solutions, but it is the only indicator which can be 
employed in testing the alkalinity or acidity of coloured liquids, such 
as molasses, «S:c. 

This has been repeatedly confirmed, and M. Pellet has dealt very 
fully with this subject in an essay submitted to La Societe Technique 
et Chimique de Sucrerie de Belgique, in June 1898, and which was 
awarded the first prize. (This pamphlet can be obtained from the office 
of La Sucrerie Beige, 21, Eue Hydraulique, Brussels, Belgium.) 

The same question was also studied by us twelve years ago in 
connection with cane products, when we came to the conclusion that 
the only indicator which could be relied upon was the neutral litmus 
paper recommended by Pellet, who again drew chemists’ attention to 
the unreliable indications of phenolphthalein. 

Pinally, this question has been discussed at the 6th International 
Congress of Applied Chemistry, held at Borne in 1906. M. P. Garelli 
and Mdlle. B. Neppi have fully confirmed M. Pellet’s views, and 
strengthened same by special arguments. Opinions being undivided, 
M. Pellet requested that the subject should be brought before the general 
meeting of the Congress, when the following resolution was adopted:— 

‘ ‘ In all chemical work connected with the sucrerie alkalinity should 
be determined with reference to neutral litmus paper prepared as 
directed by M. Pellet. Eabricants are, of course, free to employ 
phenolphthalein for routine work if they wish, but practice proves 
that the use of the latter indicator alone leads to error and that its 
indications should be controlled by sensitive neutral litmus paper,*” 
_ H. Peixet. 

* Prepared by Gallois, 37, Hue de Dunkerque, Paris. 

21 
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THE CONTEST BETWEEN BEET AND CANE SUGAB/ 

By SiGMUJsrD Steik, Liverpool. 

Sugar is known all over tke world, and is cultivated practically 
everywkere wkere the sun shines. From the very earliest epochs 
sugar was known as a food and a very important article of diet. 

One often distinguishes between different kinds of sugar, but in 
fact the product is one and the same. Sugar is sugar, from whatever 
source or raw material it may be manufactured, but the public 
distinguish different kinds and varieties, and are led to this belief by 
announcements, which I am sorry to say are circulated for trade 
purposes, and which advertise the superiority of one type over the 
other. 

As you know, sugar is manufactured principally from the sugar 
beet, the cane, and in a very negligible quantity from the sorghum, 
the maple, and the date palm. A near relation to sugar proper is 
starch sugar or glucose. .This sugar will not be dealt with in my 
paper, and I only mention it because it is a very strong competitor in 
the sugar market. This starch sugar is manufactured in very large 
quantities in the United States of America from maize, on the 
Continent of Europe from potatoes, and in other countries from 
various farinaceous raw materials. 

1. Beet Sttgab. 

Sugar beet is grown nearly everywhere. Nearly every country 
manufactures its own beet sugar. The home of the sugar beet is, as 
you know, Germany. Eor many generations it was thought that 
this plant could only be grown in certain parts of mid-Europe 
specially favoured by nature for its cultivation. The German 
provinces of Saxony and Brunswick, and the kingdom of Bohemia 
were deemed the only countries where the sugar beet could thrive.. 
But these notions have all changed now, and sugar beet is at present 
grown commercially in every countxy of Europe except England. 
It has become the staple industry of Austria, Germany, France, 
Belgium, Holland, Eussia, and Denmark. In the last few years its- 
cultivation and the manufacture of beet sugar therefrom have been 
extended as far north as Sweden. Turning to the South European 
countries like Spain, Italy, Boumania, Servia, Bulgaria, and Greece, 
we hnd in all these well-established beet sugar factories. Switzer¬ 
land, too, bas her own sugar factory, and I have myself, by personal 
investigation on the spot, found that Turkey can giuw sugar beet 
successfully. We also find that the sugar beet cultivation extends 
as far east as Siberia, Manchuria, and Japan. I have carried ou 
sugar beet experiments in the East Indies and Barbados, and they 
were most successful. In Persia, also, sugar beets have been grown. 

* Read, at the International Oongresa of Applied Chemistry, Rome, 190G. 
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Coming to Africa, we find that Egypt is numbered amongst those 
countries that have cultivated sugar beets. I have myself grown 
sugar beet successfully in Natal, and a recent communication from 
the Cape Colony assures me of their willingness to start sugar beet 
growdng in that country. 

America has long since gone in for sugar beet growing, thus 
following the example of old mother Europe. From small beginnings 
of a few thousand tons of beet sugar in the IJ.S. A., the production 
has risen now to 285,000 tons per annum. 

Canada, following the wise lead of the United States, is doing 
everything she can to encourage a home beet sugar industry. Mexico 
is trying to shortly join the sugar beet growing countries; Chile has 
successfully grown sugar beet, and the experiments in Argentina 
have proved that sugar beet can be satisfactorily grown there. I have 
likewise been informed that some experimenting in sugar beet in 
Brazil was very favourable. As regards Australia, a sugar factor^" 
has been established at Maffra. 

You see, therefore, how the sugar beet extends all over the globe. 
How coiild it be otherwise when we consider the great advantages 
which accrue directly and indirectly from its cultivation ? In these 
remarks of mine and others to follow, I wish to ignore as much as 
possible the present sugar crisis. It is a very difficult thing to talk 
to a man lying on a sick bed about the beauties of the world, of 
the many advantages of health and strength, and of the pleasures to 
be gained from them ! The sugar crisis cannot be permanent. The 
sugar crisis to-day implants the hope of a speedy relief. 

Let us for a moment quietly consider and reflect on the history of 
beet sugar from its birth until it attained maturity, and see how it 
presents itself to us to-day. 

When the father of the world’s beet sugar industry, Marggraf, 
discovered the sugar content in the beet and when the first sugar 
manufactm'er, Achard, made his first loaf of beet sugar, the beet 
contained only a very smaH percentage indeed of sugar. But as 
knowledge increased with man from day to day, so the sugar content 
of the beet has increased not only from year to year but enormously 
from generation to generation. Sugar beet at the beginning of last 
century contained from 5 to 6^ of sugar, but when we look at the 
same plant 100 years later we find it contains about 20^ of sugar. If 
such progress goes on, as our friends, the seed cultivators, prophesy it 
will dp, we shall soon have sugar beetroots producing 50 ^ of sugar! 

I mentioned just now the seed cultivators. These are the gentlemen 
who have brought the beet sugar industry to where it is .to-day. 
Without good seed you cannot produce good beetroots. The seed 
propagation has brought the beetroot to such a high degree of 
perfection that it will now withstand the rough climate and all the 
most distracting influences of bad weather. Did we not see how in 
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1904 the beetroots stood firm in that year of drought Y Did we not 
observe how they withstood heavy rains ? 

The sugar beet is not only properly protected against weather but 
contains a tender core of sweetness enriched bj^ scientific cultivation, 
and the purity of its character has been so much increased by careful 
cultivation that now we have begun to wonder if it has not reached 
its maximum. But science does not stand still. Surely the beetroot 
win not do so, but will go further and further towards perfection. 

The sugar heet proves itself to he a good companion by accommodating 
itself to every country where it is acclimatized to the habits, climate 
and people, and if properly treated it shows as good results in new 
countries as we find it does in its native home. How could it he 
different ? Do I tell you something new when I remind you what an 
influence the sugar heet hasbn the agricultural industry and for the 
country in general? You all know as practical beet sugar manu¬ 
facturers how heet sugar improves the soil. Its culture requires that 
the richness of the sub-soil should be brought to the surface by 
continuous working and clearance of the soil, and the proper and 
regular manuring brings the soil to the highest grade of perfection 
such that the next crop in rotation will be a very high one indeed. 

We all know the important part the beetroot slices and the molasses 
play in the feeding of our cattle. We could not find a better manui*e 
for our soil than saturation lime. These are facts I have repeatedly 
mentioned to my British farmer friends. 

The extent of heet cultivation in the principal beet countries in 
comparison with other crops is a very small one. For instance only 
of the arable land in Germany is sown with sugar beet. Europe 
can scarcely compete with the United States or Argentina in regard 
to cereals, but beet culture has proved a very good supplement to 
cereals. Does it pay the world’s beet farmers to grow sugar beet ? 
The answer to this question must be left to the beet farmers themselves 
because there are different circumstances surrounding the industry in 
each countiy. From my own experience I must say that where beet 
culture has been started and where it has been done rationally, with a 
proper regard to economy and science, it has always proved successful. 
In many countries the powerful support of the Treasuiy has stepped 
in and protected them by giving some support either to the farmers 
or to the manufacturers. The principal heet sugar producers in the 
world are now however deprived of any help or assistance, and so we 
see to-day the great heet sugar industry of Europe is self-supporting 
and stands there offering to its rivals a free fight on an open field. 

Why should any Government continue to help an industry, if 
science has aided it far enough and if ingenuity, industry and hard 
work have brought on the industry to such a degree that it can show 
a favourable balance sheet ? If rosy fingers do not come so often and 
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so permanently to light, we must consider the great advantages which 
accrue indirectly to the sugar heet producer and to the manufacturer. 

Science and art have surrounded the European beet sugar industry 
in the process of manufacture everywhere. Show me another industry 
with such an enormous output and where the skill of manufacture is 
pitched to such a high degree I We have come so far with the help of 
science that we produce more sugar from the beetroot than the roots 
originally weighed! 

The losses have disappeared ! We hear at this Congress discussions 
on the losses in heet sugar manufacture, hut I hope that at the next 
Congress we shall not need to have any such papers. Beet sugar 
works are started to-day on a gigantic scale, the small old “ kitchens ’’ 
of former times have disappeared in the struggle for supremacy, and 
only the fittest have survived. If these extensions continue we shall 
soon have only- a few factories working to cover the whole of the sugar 
consumption. Sugar science like every other science is international. 
You cannot hide your discovery, you are bound by natural and moral 
laws to disclose it, and though we find Europe is the home of the 
beet sugar industry, yet. this old beet country can sometimes learn 
something from a comparatively new comer. Yery often the master 
can learn something from his apprentice. We have seen that the 
newer beet countries have designed many improvements which have 
met with universal adoption. 

What I wish to emphasize is the cordial friendship of the European 
beet cultivators and the heet sugar manufacturers ; the hand in hand 
working of the farm labourers and the farmers, the sugar manu¬ 
facturers, merchants, and all interested in the industry. I must 
mention that the heet farmers in Europe have at their call a stock of 
labourers well versed in the working of the factories, year out and 
year in, and the same routine passes like tradition from generation to 
generation, This is a great point, and I want you to consider it 
carefnlly for a few moments. It is not enough to have the land to 
grow sugar beet in a suificient quantity for the existing heet sugar 
factory, and to see on your Exchange sugar prices which will show 
you a remunerative working on your fields or factories ! What are 
all these items if you have not sufficient labour to work your fields or 
factories ? We are very fortunate in Europe in comparison with the 
great sugar industry in the Colonies which meets with one difficulty 
after another as regards the labour question. We have occasionally 
some strikes, hut they are only sporadic. They generally rise Just 
to pass the time away, and are usually finished overnight! You 
will hear later on what great trouble our friends in the cane sugar 
industry have to put up with. Let me mention that here our rains 
do not last for months, but scarcely days, they seldom interrupt us 
in the tillage of the sugar beet; earthquakes and storms do not occur 
more than once a week in our beet lands! If the heet people spend 
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pfennings and cents on tlieir beet fields, just see bow many gold and 
silver coins are spent by our cane friends on their cultivation. 

I might say beet culture in Europe goes like a good old grand¬ 
father’s clock, it runs smoothly and nicely and never stops. It goes 
on its way interrupted only by scientific progress. Compare it with 
the new mechanism adopted in the cane countries ! In these cane 
countries the machinery goes and goes until it is suddenly interrupted 
by a superior power, the sublime power of nature, the action of the 
Government or the discontent of the population, which destroys 
all hope of the ingenious hard-working manufacturer, and the 
unfortunate capitalist and investor. 

The beet manufacturers in Europe are very fortunate to have the 
co-operation of the farmers, for many factories in Germany and 
Austria are owned by the latter exclusively. The farmers being the 
suppliers of raw material, show their faith in the venture by keeping 
their shares in the factories. Such a co-operation makes an industry 
strong! Unity is strength. Could there be a firmer, more solid, 
more reliable basis for an industrial undertaking than co-operation ? 

The question may be asked whether the beet culture can be 
extended further in the same ratio as it has been done during the few 
last decades. It all depends. Sugar is cultivated to be eaten, and 
you cannot transfer the production and the consumption of beet 
sugar from one generation to another. If our consumption increases, 
as all of us here hope it will, there is no reason why every beet country 
in the world should not increase her pi'oduction at least 100^. The 
Continental countries of Europe have not yet reached the high 
figures of consumption prevailing in England and the U.S.A. We 
are now just in the critical stage which medical men genei’ally 
describe as crisis; hut if you keep calm this crisis will not prove 
fatal yet. The strong and healthy disposition of the Continental beet 
sugar industry will overcome it, and it will soon regain fresh life. It 
seems rather strange just now to speak to you about inoii^asing the 
beet area and the possibility of its increasing, when you hear 
everybody on the Continent talking, preaching, and writing about 
decreasing the area which should be sown with beet in 1906. Of 
course, for the present such a thing would be a healthy measure. 
The sugar area should be decreased. Cane and beet should combine 
and arrange that this decrease should be' mutual. 

Eor the increase in the consumption of sugar cannot take place at 
once, and the present large stocks hanging over the market must be 
cleared away as soon as possible. 

(To he continued.J 
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THE CHEMICAL SELECTION OE SUGAE CANE." 

By J, D. Kobus (Java). 

During the second half of the 19th century frequent experiments 
were carried out in order to improve the varying properties of 
cultural plants by means of selection and often with good results. 
Mention need only be made of the experiments of Yilmorin and 
others to increase the sugar content of the beet and the extraordinary 
good results which accrued therefrom. 

This considerable progress in the sugar contents of beets by suitable 
selection was the direct incentive to my commencing the attempt to 
evolve a method of selection suitable for the sugar cane. 

As we did not then know whether asexually propagated cane 
(wherein all specimens of a variety were really only parts of a single 
individual system) would show such strong divergences in sugar 
content as to make a selection feasible, this problem was the fii'st step 
in our investigations. If real di:fferences in sugar content were 
revealed which descended through the cuttings to the subsequent 
asexual generation, one could be pretty sure that just by means of 
this asexual propagation progress in sugar content would continue a 
longer time than in the case of plants which were produced from seed. 

Since 1897 I have carried out very extensive researches, during 
which from 50,000 to 100,000 single plants, as well as 150,000 to 
200,000 plants in small parcels of 40 to 100 specimens, were all 
analysed. The results obtained were in due course fully dealt with 
in the pages of the Java Archie/. I shall therefore confine myself 
here to a short survey of the experiments undertaken and the results 
accruing therefrom. 

In the first place it was necessary to determine how the selection 
should bo carried out, f.e., whether we should start on myar cane 
plants of on cane stalks. We thereupon tested over 2,500 single 
stalks from 360 plants belonging to five difierent varieties. The 
specific weight (Brix) and the polarization of the expressed cane juice 
was obtained and after the formula 28 — B the the sugar content of 
each individual stalk was recorded. 

The results showed that the sugar content of difieront well developed 
and equal aged shoots of the same cane can sometimes show great 
difierences as in the case of Plant 49 (below); at other times be pretty 


much alike, as in Plant 87. 

Plant 49. 
Sugar content. 
Per cent. 

Plant 87. 
Sugar content. 
Per cent. 

Mother stalk.. 

.. .. 9-2 .. 

12-8 

Principal side shoot.. 

. .... 13-5 

12-7 

5 > ' 

.. .. 12-1 

12*3 

. . . 

. 6-9 .. 

12*5 


* Bead at the Int. Congress of Applied Chemistry, Rome, 1906. Special translation 
for I.SJ. 
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In general we found, howeyer, that all oi' nearly all the shoots of a 
plant yaried in this respect and we could mention for example a 
yariety of Piji Island cane, the shoots of which contained less than 
10^, hetween 10^ and 14^'; and over 14^ of sugar content, respectively, 
where even individnal stalks themselves showed not seldom strong 
di:^erences. 

The sugar content lies between very wide limits in the different 
cane varieties. While the pei'centage in the above-mentioned variety, 
which was sent us from Fiji, varied from 3|' to 17^ in available sugar, 
the limits in the case of some seedling canes reared by us were 10^ 
and 20^. 

Thcngh we had found that large variations existed in the sugar 
content of healthy and equally aged stalks of the same sugar cane 
plant (variations amounting to 8 ^ of sugar), I did not deem it wise 
to employ the stalks richest in sugar as a starting point for chemical 
selectien, since it might he possible that large differences in the sugar 
content of the shoots from the same mother plant would eventually 
develop in their descendants. 

We therefore selected the rich©wst j[)lant8, and had in consequence 
the advantage of being able to weed out almost all plants which 
possessed shoots having large differences in sugar content, both in 
the rich and in the poor groups. 

In order to eliminate certain nominal differences of climate and 
soil which could arise from year to year, descendants of rich and of 
poor parent plants were always compared with one another. Thus 
from the Fiji canes we planted near one another cuttings from plants 
with more than 14 | and with less than 10 ^ of sugar content. In 
the following year the descendants showed the following results:— 


Oontent of 
available Sugar, 

Progeny of 
Plants rich 

In 

Progeny of 
Plants poor 

In 

Pesr* cent. 

in Sugar. 

Per cent. 

in Sugar. 

Per cent. 

3-4 .... 



1 

0*3 

4-5 




fc • 

5-6 .... 

..... 


2 

0-6 

S-7 .... 

.... 


4 _ 

1-2 

r-8 .... 

1 .... 

0-3 

8 .... 

2'o 

S-9 

8 

2-7 

.... 19 .... 

5-8 

9-10 .... 

13 .... 

4-4 

.... 34 .... 

10*4 

10-11 .... 

27 .... 

9-2 

_ 52 .... 

16*0 

11-12 .... 

40 .... 

13*6 

.... 63 

19-3 

12-13 .... 

46 .... 

15‘6 

.... 63 .... 

19-3 

13-14 .... 

70 .... 

23*8 

- 51 _ 

15-6 

14-15 .... 

49 .... 

16-7 

.... 12 .... 

3*7 

15-16 .... 

32 

10-9 

.... 17 .... 

5‘2 

16-17 .... 

8 .... 

2*7 

1 .... 

0*3 


There is thus an appreciable difference 


In the first group we 


found moi-e plants rich in sugar, in the second more plants poor in 
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sugar. The average content of the first giuup vs^as 13*21', of the 
second 11’7|. 

Similar results, though not so striking, were obtained from the 
remaining lots, and as the success of the chemical selection seemed 
now apparent, we again selected a row of cane varieties in the same 
manner, and£commenced our research on a big scale. From the 
already selected groups cuttings from the richest plants of the richest 
groups were planted out next to the cuttings from the x)oorest plants 
of the j)oorest groups, whereby some 6,000 plants of seven dnfierent 
varieties were individually tested, and the specimens I'espectively 
richest and i)oorest in sugar were planted out. 

Simultaneously with this analysis, the weights of the individual 
plants weie recorded and gave very astonishing I’esults; these can 
best be seen by an inspection of the table below :— 


Cane Varieties. 

Poor Plants. 
Sugar Average 

content weight of 

Rich Plants. 
Sugar Av^erage 

content weight of 

Per¬ 

centage 

Kji. 

less than 
Per cent. 

7-0 . 

stalk. 

Kilog. 

. 2*45 

less than 
Per cent. 

. 14-0 

stalk. 

Kilog. 

. 3*75 . 

difference 
in weight. 

. 53 

White Manilla .... 

7-0 . 

. 2*10 

. 13*0 . 

. 3*60 . 

. 71 

Black ,, 

10-0 

. 2-16 

. 16*5 . 

. 3*88 . 

. 80 

Seedling No. 100 .. 

14*5 . 

. 4*57 

. IS'o . 

. 6*68 . 

. 46 

Cheribon No. 1 

13*5 . 

. 2*62 

. 19*5 . 

. 3*84 . 

. 47 

„ No. 2... 

16-0 . 

. 1*73 , 

.. 21*0 . 

. 2-92 . 

. 71 

,, No. 3 

17*0 . 

. 2*05 . 

. 21*0 . 

. 3*12 . 

. 52 

,, No, 4_ 

17*0 . 

2*22 

.. 21-5 . 

. 3*06 . 

. 38 


We therefore see that with all varieties the plants rich in sugar are 
heavier than those poor in sugar. 

This unexpected coiTelation of two such favoui'able characteinstics 
induced me to find out whether, conversely, the heaviest plants were 
also the richest. All experimental plants were therefore grouped 
according to their weights as “ 0 to 1 kg.,” “ 1 to 2 kg.,” and so on, 
and the average sugar content of each group was calculated. These 
averages of the different varieties were as under:— 



Available 

Bxjgab in 

Bugab Cane Juice. 



Piji 

Black 

White 

Seedling 


Weight. 

Cane. 

Manilla, 

Manilla. 

IJo. 100. 

Cheribon. 

Kilog. 

Per cent 

Per cent. 

Per cent. 

Per cetit. 

Per cent 

0 to 1 

.. 8*4 

12*4 

,. 7*3 .. 

16*0 .. 

18-3 

1 „ 2 

.. 10-0 

13*2 

9*3 .. 

16*3 .. 

18*4 

2 „ 3 

.. 10^4 

.. 13*8 

.. 9*8 .. 

16*8 .. 

18*8 

3 „ 4 

.. 10*8 

.. 13*7 

.. itJ*4 .. 

16-3 .. 

19*4 

4 ,, 5 

.. 11*3 

.. 14*7 

.. 10*9 .. 

16*7 .. 

19*5 

5 ,, 6 

.. 11*2 

.. 15*0 

.. 11*3 .. 

17*0 .. 

19*6 

6 ,, 7 

11*7 

16*6 

.. 11*2 .. 

17*2 .. 

• * 

7 n 8 

.. 

.. 16*5 

.. * • .. 

17*1 .. 


8 ,, 9 

.. 

.. 18*2 

.. .. ,. 

17*3 .. 
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The heaviest pJards are therefore the richest in sugar. 

It remained to discover whetlier, besides richness in sugar, an 
increased weight was a an inherent property of sugar cane. For that 
purpose 7000 of the progeny of selected plants were individually 
weighed the following year and their juice analysed. In general our 
expectations were realized, and it was found in practice that the 
progeny of the rich planis were generally heavier and richer 
than those of the poor plants. There were, it is true, a couple of 
exceptions, but these can be accounted for in part as experimental 
•errors. 

As in 1898, we found again that in the case of all thick stemmed 
varieties, weight and sugar content increased together, so that this 
important characteristic is demonstrated by the individual analyses of 
more than 2000 plants. Besides that, we obtained the same results 
by a large scale experiment with about 40,000 kg. of cane stalks 
which were taken from either light or heavy i^lants. 

Since it had been shown that differences of soil can exercise a very 
large influence on the composition of sugar canes, we next proceeded 
to prepare several small experimental plots, and these were planted 
alternately with cuttings from poor and from rich canes. 

The resulting crop gave average results. We found :— 

Yield per Hectare. 

Progeny of Poor Peants. Progeny op Eich Plants. in- 
Weight Sugar Avail- Weight Sugar Avail- crease 

of in able of in able in 

Cane, Juice. Sugar. Cane. Juice. Sugar. Sugar. 

Kilog. Per cent. Kilog. Kilog. Per cent. Kg. Per cent. 

White Manilla.. 53,065 12*68 ., 5,647 .. 62,598 .. 13-50 .. 6,750 .. 19*7 

Black „ .. 50,470 .. 15*70 .. 6,333 ,. 60,883 .. 16*62 .. 8,097 .. 27*9 

Puri .. .... 70,683 .. 10*54 .. 5,954 .. 72,275 .. 14*74 .. 8,514 .. 43*1 

Seedling No. 100. 67,376 .. 17*54 .. 9,433 .. 71,663 .. 17*79 ..10,192 .. 8*1 
Chunnee .. .. 68,845 .. 10*49 .. 4,337 .. 64,435 .. 13*61 .. 5,268 .. 21*5 

Oherihon .... 49,735 .. 13*36 .. 5,316 .. 53,333 .. 15*13 .. 7,156 .. 44*0 

Here, by means of six varieties of sugar cane possessing very 
different crox) yields and sugar contents, conclusive evidence was 
tendered that the progen^y of rich plants are heavier and richer 
in sugar and that therefore a sehctimi based on the sugar content is 
quite rational. 

When I had established this point, a further question forced itself 
to the front, whether it was nominally possible by progressive 
selection made year by year (in which the progeny of the richest 
plants from the richest groups were always compared with the 
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poorest plants of tlie poorest groups and with those of plants of 
middling composition) to obtain a permanent increase in sugar 
content. 

For this experiment, which has now been in progress for five years, 
we took about 30,000 kg. of plants of a cane variety (Djamprok) 
considered immune from several diseases and analysed them singly; 
and every year a large number of experimental plots were laid out in 
several parallel rows. 

By means of this variety we were able to obtain results from 33 
experiments with several hundred plots; and these are summarized 
in the table below, where to simplify calculations, the crop figures 
for the canes of middling composition are given as equal to 10, 100, 
or 1000 respectively. 

Five Yeak Seltsctiox of Djamphox Cane. 

Peb Cent. Sugar 

E.^peri- Cane Crop. vSugar. in Cane. 

meats. Rich. Med. Poor. Rich. Med. Poor. Rich. Med. Poor. 

After 1 Selection.. 10.. 1024.. 1000.. 983.. 105-4.. 100..94*6.. 10*39.. 10..9 *g 5 
,, 2Selections.. 10.. 1035.. 1000..922.. 107-6.. 100..83*9,. 10*43.. 10..9*15 
„ 3 „ .. 7.,1032..1000..936..111*8..100..81*1.,10*83,.10..8*67 

„ 4 „ .. 5..1050..1000..946..122*8..100..78*9..11*69..10..8-26 

„ 5 „ .. 1..1123..1000..784..139*4..100,.38*8..12*42..10..4*94 

At the same time these experimental plots would serve to supply 
material for other experiments whereby it was sought to prove (what 
already seemed to he a priori the case through the asexual propagation 
of canes) that nominally the hardly-secured characteristic of an 
increased sugar content would, without further selection, remain, to 
a fairly large extent, in the subsequent generation. 

Of the above-mentioned 33 experiments with Djamprok cane, 
a portion of the material was nearly always replanted without 
further selection, and every experiment begun in this direction was 
proceeded with every year till 1905 without undergoing any further 
selection. 

As a result, 40 further experiments were undertaken—2S with 
once-selected and 12 with twice-selected cane. But from the 
frequently selected canes, too few experimental plots of unselected 
were re-planted as to provide good averages. In all these experi¬ 
ments, care was always taken not to plant the rich, middling 
and poor plants, respectively, in either too small or too large 
plots, so as to eliminate as much as possible individual and 
soil difierences. Each experiment consisted of at least 18 plots. 
They yielded:— 



Oane Chop. Sugar. Per Cent. Sugar in Oank. 
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Mean .. .. 12 .. 1039 .. 1000 .. 974 .. 106*8 .. 100 .. 92*8 .. 10*30 .. 10 .. 9*53 
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We, therefore, perceive that the augmented sugar production 
occasioned by selection, remained almost fully as high (92^') in the 
following years, and this as a mean result of 40 different experiments 
with over 1000 plots and some tens of thousands of plants. 

The smaller sugar production of the poor gi’oups is equally constant 
if apparently not to the same extent (39 /) as the larger production 
of the rich groups. 

{To he continued,') 


THE HAWAHAH SUGAR PLANTERS’ ASS00L4TI0N 
REPORT AND YEARBOOK. 


This well printed and finely illustrated publication, of about 700 
pages, gives an account of the work done, and of the bulletins issued 
(during the 5!ear ending October, 1905) by the Hawaiian Sugar 
Planters’ Association. 

The Hawaiian Sugar Planters’ Association Experiment Station is 
divided into three divisions: that of agriculture and chemistry, that 
of entomology, and that of pathology and physiology. Attached to 
each division there is a highly efficient staff, and the photographs of 
the laboratories which appear in the report show that they are 
equipped in a manner usually only to be found in a University or 
institution of similar standing. 

Mr. C. P. Eckart is director of the division of agriculture and 
chemistry; that of entomology is presided over by [Mr. R. G. L. 
Perkins, Dr. N. A. Cobb, well known in connection with his researches 
on cane diseases in Queensland, being in charge of the division of 
pathology; associated with Dr. Cobb is Mr. Lewton-Brain, who 
a year ago was engaged in similar work with the Imperial Depart¬ 
ment of Agriculture in the West Indies. 

Some salient points of interest are worth abstx'acting from this 
report. 

The work of the division of agriculture and chemistiy comprised 
general analytical work to the extent of 1478 analyses, of which 
those of fertilizers and soils formed a large proportion: in this 
connection it is interesting to note that a calculated rebate of $5636 
was saved to purchasers of fertilizers, which on analysis were found 
to be below the makers’ guarantee. In 1900 the rebate claimed on 
a much smaller number of analyses was $12,000, showing that, under 
a strict system of inspection, very considerable sums may be saved 
to the purchasers of manures. 

The bulletins issued by this division contain reports on analyses of 
varieties of canes, on fertilizer experiments, and on irrigation tests. 
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Tlie analyses of the varieties of canes are among the most (if not 
actually the most) complete that have ever appeared. They include 
not only the weight of cane per acre, but also the weight of tops and 
of trash, the amount of lime, potash, &c., removed from the soil by 
the different varieties, and the results are tabulated so as to show the 
amount of plant food required to form 1 lb. of sugar with respect to 
the different varieties. 

In connection with this series Mr. Eckart writes:— 

It is indicated quite clearly in the foregoing tables that the different 
varieties, when grown under like conditions, make different demands 
on the plant food of the soil. Eor instance, Striped Singapore appro¬ 
priated 7*7 lbs. of nitrogen for each ton of solid matter produced, 
while Demerara 117 only contained 4*2 lbs. of this element per ton of 
solid matter. With respect to phosphoric acid, the largest amount 
was found in Demerara 74, in which case 8*4 lbs. of this material were 
extracted from the soil: with Queensland No. 1 only 3*7lbs. were 
taken into the plant per ton of solid matter. Using the same basis, 
i.e., one ton of solid matter, we find that Demerara No. 74 contained 
the largest amount of potash or 35*1 lbs. With respect to lime the 
largest amount, 7 lbs., was found in La. Striped; the smallest amount, 
S'9 lbs., in Demerara No. 74.’’ 

If the matter ended there, information of the highest value to the 
planter would be easily obtained, but after comparing the results of 
two crops Mr. Eckart writes:— 

“These results show conclusively that the analysis of a variety of 
cane grown in one locality offers no indication as to what its com¬ 
position will be in another, and also that varieties will vary as to the 
relative amounts of the principal plant foods which they contain, 
when grown in the same localities, but dui’ing different seasons. The 
wide variation displayed by the different varieties as regards their 
content of lime, phosphoric acid, potash and nitrogen, for two different 
crops points strongly to the fact that no definite conclusions can he 
reached as to their relative economy in the utiHzatioii of the soil 
elements uiiless possibly the varieties are subjected to comparative 
analyses f<^r many successive crops and an average taken for the 
separate csiues. It is very probable, however, that if under such 
circumstances, we were able to gauge their relative plant food 
requirements for one locality, that for other localities the order would 
need to be\modified,” 

Bulietin^ XIY. deals with irrigation experiments on the Lahaina 
and the E^ise Bamboo varieties, (Mr. Eckart states elsewhere that 
the Lahaina \is the Bourbon and the present writer believes that the 
Eose Bamboothe White Transparent.) With the Lahaina the best 
results were obt^ned with a weekly irrigation equal to three inches of 
water, but the Ed^e Bamboo responded best to an irrigation of two 
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inches. The bulletin is supplied with very complete tables shewing 
the duty of the irrigation water and Mr. Eckart very pertinently 
concludes the bulletin with the remark: “The large gain in sugar 
resulting from the weekly three inch irrigation of the Lahaina ratoon 
cane emphasizes in a particular degree the fact that conclusions- 
cannot be drawn with safety from a one crop test. The plant crop 
only showed a gain of 2,333 lbs. of sugar on increasing the irrigation 
from one inch to two inches per week, while the average gain for two 
crops amounted to 7,862 lbs.” 

Bulletin XY. contains a summary which should be read in detail, 
of the fertilizer experiments initiated by Dr. Maxwell, in 1897.- 
Mr. Eckart’s conclusions are— 

“ (1) Lands capable of producing eleven tons of sugar to the aero- 
without fertilization may be fertilized with profit, climatic conditions- 
and water supply being favourable. 

“ ( 2 ) While soils of high fertility may respond to mixed fertilizers^ 
the percentage of gain is greater, as the soils suffer a ginduat 
exhaustion. 

“ (3) The Eose Bamboo and Lahaina varieties of cane did not 
show the same response to various combinations of fertilizer 
ingredients. 

“ (4) It is indicated that Eose Bamboo requires a larger store of 
phosphoric acid to draw from than Lahaina for the best results. 

“ (5) Lahaina cane responded more to an increased supply of 
potash in the soil than Eose Bamboo. 

“ ( 6 ) Both Eose Bamboo and Lahaina cane showed a considerable 
gain in yields from feriilization with nitrogen. The percentage of 
this element in the soil, on which the tests were carried out, was 
below the average for the islands. 

“ (7) On a soil containing phosphoric acid (soluble in a one per 
cent, solution of aspartic acid), in quantities which were in large 
excess of those contained in the average soil, phosphoric acid applied 
with nitrogen gave ^fields of Eose Bamboo cane exceeding those 
obtained when nitrogen was applied alone. Tinder the same condi¬ 
tions Lahaina cane gave about the same yields following fertilization, 
with nitrogen as when nitrogen was applied with phosphoric acid. 

. “ ( 8 ) On a soil containing potash (soluble in a one per cent, 
solution of aspartic acid) in quantities comparing closely with those 
of the average island soil, Eose Bamboo and Lahaina cane gave 
increased yields when this element was applied with nitrogen. 

“ (9) The separate application of phosphoric acid in soluble forms 
to lands standing high in phosphoric acid may result in a loss of sugar 
rather than in a gain. It is indicated that the chances of loss are 
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greater -with Lahaina cane than with the Bose Bamboo variety in 
localities where the two varieties make an equally thrifty growth 
under normal conditions. ; 

“ (10) Separate applications of potash in the form of sulphate of 
potash may decrease the yield of cane. The danger of loss is 
apparently greater with the Lahaina cane than with the Eose Bamboo. 
This refers to applications of sulphate of potash to lands under cane. 

“ (11) The fact that the application of one particular element gives 
negative results with respect to fertilization, does not warrant the 
assumption that the element in question may, with profit, be omitted 
as a component part of mixed fertilizers. Applied with another element 
the gains may be considerably greater than could be obtained with 
the latter element alone. 

“ (12) With both varieties the purest and richest juice was obtained 
from the cane on the unfertilized area. In general, the plats receiving 
incomplete fertilizers yielded juices of greater purity than those plats 
to which the three elements were applied together.” 

Two series of new experiments will be haiwested in 1906. One of 
these is an irrigation experiment, where the humidity and temperature 
of the atmosphere is taken into account in determining the amount 
of irrigation water, and the second deals with the benefit or otherwise 
of fallowing and ploughing in a crop of Mauritius beans. The results 
of these experiments should be anticipated with great interest. 

The report of the division of entomology contains a monograph of 
the enemies of the leaf hopper, which has recently done so much 
damage in Hawaii. The report is highly technical, so much so that 
it is unsuited for abstraction. 

Elsewhere is given an account of the mission of Mr. Perkins and 
Mr. Koebele to Austi'alia in search of parasites of the leaf hopper: 
this account shows clearly the difficulties they encountered, and how 
they were overcome, and forms a most interesting chapter in 
economic entomology. 

The division of pathology and physiology has issued three reports. 
That on the root disease of the sugar cane is by Mr, Lewton-Brain, 
and being of a preliminary nature adds but little to what has already 
been published on this subject in the West Indies. Mr. Lewton- 
Brain remarks however that he is yet uncertain that the Hawaiian 
and 4he West Indian diseases are identical. 

Dr. iSobb continues his account of the gumming disease and brings 
together^^n one pkper his own and the researches of Dr. Erwin Smith 
and of Mr/tSffml^mith. 

A most interesting nnd important article is given Dr. Cobb on 
the inspection and disinfection of cane cuttings. Dr. Cobb emphasizes 
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as strongly as lie can tlie necessity of only using as seed cuttings that 
show no sign of fungus attacks. He seems to be of the opinion that 
fungus attacks on the cane are to a very large extent dependent on 
the use of infected seed. The question of disinfection of seed with 
Bordeaux mixture is thoroughly gone into, and experiments are 
quoted to show its efficacy. Similar experiments leading to the same 
conclusion have been already made in the West Indies. The bulletin 
is illustrated with a coloured plate showing the appearance of cane 
which it is not desirable to use as seed: this appearance will be all 
too familiar to planters in every part of the world. Several plates 
illustrate methods of applying Bordeaux mixture to seed cane on the 
estate scale. 

Turning to manufacture, a point of great interest may be noted in 
the report of the committee on manufacture, and that is the complete 
success of quadi-uple crushing. This plant with a dilution only 
16*41^ on normal juice recovered 95-34 2 sugar in the cane. 

Some three-mill sets approached and even exceeded this extraction 
but only at the expense of a very much higher dilution. The 
extraction by the four-mill set in respect to quantity of water used 
is in every way comparable with that now being obtained with the 
Naudet process. 

It is further of interest to note that as many as 38 factories have 
united in a scheme of mutual control and interchange of factory 
results. Such a scheme has been in vogue for many years past 
in Java, 

Amongst so much that is excellent it is hard to find fault, but the 
adoption of a one per cent, solution of aspartic acid as a soil solvent is 
perhaps to be deprecated; the present wiiter is awai’e that this 
solvent was originated by Dr. Maxwell, with special reference to cane 
culture in Hawaii; hut the method is only a variant of Dr. Dyer’s 
scheme of using a one per cent, solution of citric acid, and the latter 
•has by this time been generally accepted as a standard process. 

In dealing with the subject of the introduction of new varieties of 
canes, Queensland B 147, and Queensland B 208 are mentioned; these 
are, the present writer takes it, the Barbados seedlings, B 147, B 208, 
which have found their way to Hawaii via Queensland, and have 
thus in Hawaii received as their distinguishing name the country 
fi'om which they were received and not the country of their origin. 
Will not this process tend to still further confound the nomenclature 
of the cane ? 

N. D. 


22 
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THE COMPOSITION OF THE SUGAE CANE AND ITS 
PEODUCTS IN LOUISIANA/ 

By Dr. Ohables A. Bbowne, Jun., New Orleans. 

Tlie object of this paper is to present as briefly as possible a few 
facts and figures relating to tbe composition of the sugar cane and its 
products in Louisiana. The data collected here represent a summary 
of work performed during the past few years in the sugar house and 
laboratories of the Sugar Experiment Station of the Louisiana State 
University, at Audubon Park, New Orleans. 

As is well known, the sugar cane in Louisiana, on account of the 
cool winters, seldom reaches maturity. It is only during an excep¬ 
tionally mild winter, such as the one just past, that the cane arrows 
and produces seed and this occurrence then is confined entirely to the 
extreme southern parishes of the State along the Gulf. The condi¬ 
tions of growth, and the method of cultivating the cane crop in 
Louisiana are therefore necessarily very different from tropical 
countries, and as a result very marked differences are evident in the 
composition of the cane and its products between the two regions. It 
should also be remarked that within Louisiana itself a great dis¬ 
similarity of conditions prevails, not only as regards climate but also 
in the character of soils and processes of manufacture, so that there 
are perhaps wider local variations in composition than are noticeable 
in any other cane producing country. 

Table No. I. shows the proximate analysis of the leaves, stalks, 
roots and seed of the sugar cane, according to analyses by Halligan 
and Agee: 

Table I. 

Proximate Analysis of Sugar Cane. 



Leaves. 

Stalks. 

Boots. 

Seeds. 


Per cent. 

Per cent. 

Per cent. 

Per cent. 

Water . 

74-38 .. 

74*96 .. 

68-79 

. 11-03 

Ash . 

2-23 .. 

0*64 .. 

1-87 

. 5-22 

Fat and Wax .. 

0-69 .. 

0*38 .. 

0-54 

. 2-01 

Crude Protein. 

1-70 .. 

0-58 .. 

1*59 

. 8-4'7 

f Crude Cellulose 

9-18 .. 

4-86 .. 

9-58 

. 25*51 

Fibre } Pentanosans .. 

5-49 .. 

3-04 ., 

7-04 

. 26-26 

( Lignin bodies .. 

4*13 .. 

2-14 .. 

4-25 

. 21-50 

Sugars, &c . 

2-20 .. 

13*40 ... 

6-34 

. 

Total .. 

100-00 .. 

100-00 .. 

100-00 

. 100-00 


A somewhat closer inspection of the various constituents given in 
Table I. will be of value, particularly as regards the composition of 
the cane stalk. 


* Bead at the International Congress for Applied Chemistry, Rome, 1906. 
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Water, —The water content of the sugar cane is somewhat variable, 
decreasing as the period of maturity advances and also depending 
upon the wetness or dryness of the season. Canes after being cut 
lose water rapidly from evaporation, with a corresponding increase 
in the solids of the juice. Analysis of juices from such canes may 
lead to erroneous conclusions regarding sugar content. 

Aeli. —The percentage composition of the ash of the sugar cane in 
Louisiana is found to vary widely according to the variety of the cane, 
type of soil, and manner of fertilization. Analysis made by Hall of 
the ash from the leaves, stalks and roots of the Lemerara Ho. 74 cane 
are given in Table II. 

Table II. 

Oompostiion of Ash of Sugar Cane. 

Ash of Leaves. Ash of Stalk. Ash of Roots. 


Potash, KgO . 

Per cent. 

31-25 

Per cent. 

.. 38-23 

Per cent. 

.. 17-39 

Soda, Na^O . 

M7 

.. 1*30 

. . 0-85 

Lime, CaO . 

5*90 

5*19 

3*45 

Magnesia, MgO . 

5*11 

5-76 

.. 2-61 

Iron Oxide, Pe^O^ 

1*45 

.. 1*13 

.. 3-60 

Alumina, AlgOj. 

1*03 

0*25 

.. 4-70 

Snica, SiOg . 

30-32 

.. 15-70 

.. 49-52 

Phosphoric Acid, P 2 O 3 •. 

7*25 

5*27 

.. 3-99 

Sulphuric Acid, SO 3 

11*29 

.. 18-47 

9-15 

Carbonic Acid, CO^ .... 

1*10 

.. 2-70 

0-45 

Chlorine, 01 . 

3*08 

4-62 

.. 0-98 

Carbon . 

3*95 

4-05 

2-30 

Total .. 

102-88 

.. 102-57 

.. 98-99 

Deduct 0 = Cl .. 

1-39 

2-04 

.. 0-44 


101-49 

.. 100*53 

98*55 


Fat and Wax. —The fat or oil of the cane is very small in amount 
and is confined mostly to the interior tissues. The wax, on the other 
hand, is found entirely upon the outer surface of the stalk and 
constitutes about one per cent, of the rind. Cane wax was first 
studied by Avequin of Hew Orleans in 1840, and the name cerosin 
was given by him to the substance. The body melts at 82®, and 
analyses by Levy in the laboratory of Dumas showed it to have the 
probable formula Oi 3 H 4 gO. 

Nitrogenous hodies, —The total amount of nitrogen in the stalk of 
the sugar cane is only about O’Oo per cent. This small amount, how¬ 
ever is distributed among a large number of different bodies, such as 
albumen, nucleoproteids, peptones, amido-acids, ammonia, and 
nitrates. The percentage of these different ingredients are subject to 
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considerable fluctuations according to tbe age of tbe cane and the 
manner of cultivation and fertilization. 

Fibre .—The percentage of marc or fibre in the stalk of the sugar 
cane in Ijouisiana at the time of maximum maturity is about 10 per 
cent. The fibre is distributed among the three tissues, the rind, the 
pith, and the fibro-vascular bundles. The percentages of these tissues 
in the cane-stalk and in the dry fibre are as follows:— 

Hfcli. Bundles. Kind. 

Per cent. Per cent. Per cent. 

Whole cane (3 analyses).. 2*39 .. 1*81 .. o*51 


Dry T’ihre .. 

. 24'66 .. 18-60 .. 

56-74 

A proximate analysis 

of the above tissues 

is given 

below. The 

results were calculated to 

a moisture-free basis. 




Table III. 




Pith. 

Bundles. 

Rind. 


Per cent. 

Per cent. 

Per cent. 

Ash. 

. 1*68 . . 

3*58 

1*64 

Pat and Wax .. 

. 0*41 .. 

0-72 

. . 0*98 

Protein . 

. . .. .. 1*94 .. 

2*00 

.. 2*19 

Cellulose (method of 

Cross and 



Bevan).. 

. 49*00 .. 

50*00 

.. 51*09 

Pentosans (furfuroids) 

. 32*04 .. 

28*67 

.. 26*93 

Lignin (by difference) 

. 14*93 .. 

15*03 

.. 17*17 

A study of the hydrolytic products obtained by digesting cane fibre 


with caustic soda shows cane fibre to be an exceedingly complex 
substance. The approximate percentages of the different hydrolytic 
products are given in Table TV. 

Table IV, 

Per cent. 


Cellulose (including oxycellulose) . 55 

Xylan. 20 

Araban .. 4 

Lignin. 15 

Acetic Acid. 6 


Sugars. —Sucrose, dextrose, and levulose are the only sugars which 
occur normally in the stalks of the sugar cane. The pentose sugars, 
xylose and arabinose, seem to occur in traces in decomposed canes, the 
result no doubt of the inversion of the xylan and arahan contained in 
the fibre. The presence of maltose and raffinose has been reported in 
the sugar cane, but this requires confirmation. 

The relation of the three sugars, sucrose, dextrose and levulose, to 
one another during the period of growth of the cane undergoes marked 
changes; this relationship and its effect upon the polarization of the 
juice is best shown by means of a diagram. 
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It will be noted that at very early stages of growth the dextrose 
and levulose are present in equal amounts, and that the juice shows 
a minus reading owing to the preponderance of invert sugar. 
Somewhat later the juice becomes optically inactive, though double 
polarization shows about one per cent, of sucrose. Then the rotation 
becomes a positive quantity and, as the cane matures, gradually 
approaches the true percentage of sucrose, until finally the polari- 
scope reading and true percentage of sucrose coincide. At this stage 
the polarization of the levulose, which has decreased more rapidly 
than the .dextrose, exactly neutralizes the rotation of the latter sugar. 
If conditions are favourable for complete ripening, the levulose will 
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nearly or completely disappear; tlie rotatory power of the dextrose 
will then cause the polariscope reading to slightly exceed the true 
percentage of sucrose. The latter condition, however, rarely prevails 
in Louisiana, and when it does occur is usually the result of the 
stoppage of growth by a long spell of cold weather. 

Among the other ingredients of the cane which are not given 
in Table I. should be mentioned the Pectin or Gums and 
the Acids. 

Fectin or Gwms.—These are the hemicellulosic bodies which escape 
into the juice when the cane is milled. These gums are precipitated 
from solution by alcohol, and analysis shows them to consist of xylan, 
araban, and traces of galactan, the latter being more evident in unripe 
canes. 

Acids .—The organic acids of the sugar cane exist partly in the 
free condition and partly combined with potash and other bases. 
Aspartic, malic, and succinic acids are among the more important of 
these acids. Glycolic acid has been reported in green canes. Tannic 
acid is present in small amounts in the peripheral parts and in the 
eyes and bud. 

Expression and Composition op Cane Juice. 

The juice is removed from the cane in Louisiana almost entirely 
by means of mills, of which there are the greatest variety of types 
and patterns. The most general method practised in the large 
central sugar houses consists in a preliminary crushing between 
heavy corrugated rollers. The crushed cane in the form of a blanket 
then passes through a thi-ee-roUer mill, and after maceration with a 
sprinkling of water, through a second mill of the same description. 
In this way an extraction of from 75 to 80 per cent, of the weight of 
cane is obtained. The residual bagasse, which contains from 45 to 
50 per cent, of water, is then burned beneath the boilers, where it 
constitutes about 60 per cent, of the total fuel. 

The process of difesion is used at present in only three of the 260 
sugar houses in Louisiana. The increased expense of evaporation, 
the loss of the bagasse as a fuel, and the trouble in disposing of the 
exhausted chips, have been the chief obstacles against the extensive 
use of the diffusion battery. The utilization of bagasse for paper 
making, which is being agitated at present, may increase its value 
over that for fuel (about $2*00 per dry ton as compared with coal), 
and in that event we may witness a greater extension of the diffusion 
^■^xocess, the successful application of which to the cane industry was 
thOPOughiy demonstrated in Louisiana years ago by Dr. H. W. Wiley. 

The composition of the average undiluted juice as it is obtained 
from the mill in Louisiana is given in Table Y. 
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Table Y. 

€om{po3ition of Sugar Oane Juice. 


Per cent. 

Water .. S5*00 

Ash. ... 0*40 

Nitrogenous bodies .0*26 

Sucrose.12*00 

Dextrose. 1*00 

Levulose . 0*70 

Pree Acids .. .. ..0*10 

Oombined Acids.. .. . 0*15 

Pectin .0*10 

Fat and Wax . 0’10 \ Mechanical impurities 

Fibre particles. 0*12 > remoTed from the 

Dirt . 0*06/ cane duidrig milling. 

Tannin, colouring matter, &c. .. 0*01 


100*00 

The composition of the ash from the juice of different varieties of 
ctxne according to analyses by Hall is given in Table VI. 

Table YI. 

Composition of Ash from Sugar Oane Juice. 

Home Canes. Seedling Canes. 



Purple. 

Ribbon. 

Demerara 74. Itemerara 95. 


Per cent. 

Per cent. 

Per cent 

Per cent. 

Potash, 

49*63 .. 

47*65 

. . 44*21 

.. 40*66 

Soda, NajjO. 

1*81 .. 

1*13 

.. Mi 

.. 0*63 

Lime, CaO. 

3*00 .. 

3*79 

.. 4*62 

.. 4*33 

Magnesia, MgO .... 

3*21 .. 

3*73 

. . 7*45 

.. O-70 

Iron Oxide; FegO^ .. 

0*70 .. 

0*45 

1*15 

.. 1*48 

Alumina, AI 5 O 3 .... 

0*40 ., 

0*32 

.. 0*18 

1-25 

Silica, SiO 2 

4*80 .. 

5*92 

. . 6*20 

9*30 

Phosphoric Acid,P„ 0 ^ 

5*80 .. 

6*38 

.. 5*31 

.. 5*39 

Sulphuric Acid, SOg.. 

20*40 .. 

20*59 

.. 22*46 

.. 23*69 

Carbonic Acid, COg.. 

4*10 .. 

3*30 

3-40 

3*40 

■Chlorine, Cl. 

5*80 .. 

5*83 

5*36 

.. 3*26 

Total 

99*65 .. 

99-09 

. . 101*45 

.. 99*09 

Deduct 0 = 01 ... 

2*62 .. 

2-64 

.. 2*42 

1*47 


97*03 . 

96*45 

.. 99*03 

.. 97*62 

Carbon and undeter¬ 





mined . 

2*97 .. 

3*55 

0*97 

2*38 

Alkalinity (cc. per 




22 cc. 

grm. Ash) .. 

36 cc. .. 

30 cc. 

. . 24 cc. 

The canes were taken 

from the same plot 

and were 

grown under 


perfectly similar conditions of cultivation and fertilization. While all 
the analyses show a certain uniformity, the difference in composition^ 
between the ash of the home canes and the seedlings is well marked. 
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Tiie distribution of the nitrogen among the different ingredients 
of cane juice is shown from tbe following analyses by Hardin in 
Table Vil. 


Table YII. 

Distrihution of Nitrogen in Ccme Juice. 

Percentage Percentage 
in Juice. of total Nitrogen. 


Nitrogen in Albumen 

. 0*0039 

9*47 

,, in Nuclein bodies., 

. 0*0025 

.. 6*32 

,, in Albumoses .. 

. 0*0021 

5*26 

,, in Amido acids 

. 0-0122 

.. 30*53 

,, in Amido acid amids 

. 0*0098 

.. 24*47 

,, in Ammonia. 

. 0*0024 

.. 6*18 

,, in Nitrates 

0*0071 

., 17*77 

,, in Nitrogenous bases .., 

— 

— 

Total . .. . 

. 0*0400 

.. 100*00 


Cultivation and fertilization have a very marked influence not only 
upon tbe yield of cane, but upon tbe composition of the juice. 
Stubble and non-fertilized cane, while giving a low tonnage, yield 
juices of higher sucrose content and better purity than canes from 
planted and fertilized areas. The juice from stubbie and non- 
fertilized canes usually shows a marked deflciency in both ash and 
nitrogen, the deficiency in nitrogenous bodies, however, being limited 
more to the amids than to the albuminoids. The composition of the 
juice from the cane will also vary greatly according to the pressure 
of the rollers during the milling. The following experiment with 
a nine-roller mill using dry extraction will illustrate this very clearly. 


Table VIII. 


Gomfosition of Juices from different Mills. 

Per cent, of Cane. 

Extraction, Eirst Mill . 



64*50 

,, Second Mill 



5*50 

,, ThhdMill . 



2*13 

Total extraction 


72*13 


Pirst Mill. 

Second Mill. Third Mill. 

Degines Brix. 

15*36 

.. 14*60 .. 

14*60 

Sucrose . 

12*93 

.. 11*41 .. 

n-30 

Eeducing Sugars .. 

1*54 

1*29 .. 

1*23 

Ash . . . 

0*37 

0*58 .. 

0*77 

Niti'ogenous bodies 

0*18 

0*50 .. 

0*58 

Free Acids ,. . 

0*10 

.. 0*11 .. 

0*14 

Combined Acids ,. 

0*14 

.. 0*15 .. 

0*12 

Pectin and Gums 

0*10 

0*56 .. 

0*51 

Coefficient of Purity .. 

84*07 

.. 78*15 .. 

77*39 

Glucose Batio ,. _ 

11*91 

.. 11*30 .. 

10*88 


The juice from the second and third mills, where the pressure is 
the greatest, contains a much higher quantity of gums, albuminoids, 
and mineral matter, with a corresponding reduction in the coefficient 
of purity. 


(To he emitinued.J 
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THE CHEMICAL COMPOSITIOISr OF MOLASSES AND ITS 
VALUE FOE FEEDING- STOCK. 

By M. Aulard. 

(Lead at the International Congress at Liege.) 


In reply to a lengthy paper by M, G. Mnllie, veterinary inspector 
to the Belgian Agricultural Society, entitled ' ‘ The value of sugar for 
feeding stock,” I wrote as follows in May, 1904, ‘‘The aim of the 
sugar fabricant should be either to produce crystals, with little or no 
molasses, or to dispose of his molasses through the distillery; all the 
bj-products being utilised for feeding stock.” 

When the price of sugar fell (to barely 15 fi's. for 88° crystals, 
in March, 1904) we wisely endeavoured to find a market for our 
by-products, which is a vexed problem. I, therefore, wrote: “It 
appears to me that by promoting the consumption of molasses as 
cattle food the critical condition of the sugar industry would not 
be diminished since our surplus stocks consist of sugai’ and not 
of molasses.” 

Following on the inferior beet crops of the past two j^ears, but 
especially of 1904, the world’s stocks have melted away as sugar melts 
in water, so that the price of this valuable article of food has again 
risen until, at one period, crystals were fetching 40 frs. in Belgium 
and 45 frs. in France. At these high prices the manufacture of an 
inferior quality of sugar, only suitable for feeding stock, has become 
impossible, whereas the manufacture of cattle foods containing 
molasses has developed under the influence of agricultural and 
scientific publications. 

At one time “sucre denature ”* alone was used for fattening stock, 
including even rabbits. All kinds of vegetables, including carrots, 
were thus sweetened. So valuable a food is sugar that man himself 
can maintain and develop his strength on an exclusively saccharine 
diet. But owing to the scarcity and high prices of this foodstufl, the 
value of which cannot be denied, man alone was deprived of it or only 
consumed it to a limited extent, whilst his cattle eat it to satiety. 

By' a curious coincidence, only too common in commercial trans¬ 
actions and customs, the price of molasses in Belgium, when sugar 
was very costly, remained invariably at 14^ centimes per unit of 
contained sugar as determined by Clerget’s method, whilst, in the 
case of sugar ciystals, that unit amounted to from 45 to 39 centimes— 
or three times as much. Such anomalies being serious to our interests, 

* A low grade sugar to which was added 2% of crude salt, so as to be rendered 
unsuitable for human consumption, and therefore exempt from duty. It was mixed 
with various cattle foods. 
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I was led to enquire what could be done with oui’ molasses and to give 
you such general advice as might enable you to tide over the temporary 
crisis of the beet sugar industry. But not to anticipate matters, let 
us return to the subject of feeding stuffs containing molasses. 

The chemical composition of molasses being familiar to all present, 
it is sufficient to state that this is a food consisting mainly of hydro*- 
carbons, the wholesomeness of which is proportional to its purity, 
and which has been efficiently sterilized by boiling and reboiling at 
temperatures above 100^ C. Its constituents being also soluble 
render it capable of rapid absorption by tbe digestive organs. This 
product plays the part of an “osmogene’’ within the animal’s body, 
those constituents which cannot be absorbed being discharged as 
‘‘exosmose waters,” very rich in nitrates of soda and potash, in 
chorine and in urea. These being returned to the soil restore those 
elements which the beetroot had boxTowed during vegetative growth 
and the elaboration of tbe sugar which it contains. 

The manufactm’e of molasses-foods enables the fabricauts to sell 
their molasses at from 8 to 9 frs. instead of at 6*50 or 6*75 francs as 
received from the distilleries to-day, that is to say, an increase of 
1*75 francs per 200 kilos. This, calcnlated on the weight of roots, 
constitutes a gain of 70 centimes per ton of beets which is by no 
means to be despised in these uncertain times. 

Certain French sucreries, and even one of the principal sucreries 
in Belgium, which have been specially equipped for the economic 
production of molasses, have been very successful. Why should not 
we also succeed? Certain well-known feeding-stuffs containing 
molasses are excellent, but as they have been sufficiently advertised 
I need not mention them here. 

Everyone knows the composition of molassine which contains from 
36 to 38^ of sugar absorbed by an inert material (moss) and costing 
9 francs per 100 kilos. After deducting the cost of manufacture and 
■of the moss, this price works out at about 21 centimes per unit of 
sugar, which is more satisfactory than the 14*5 centimes received 
from the distillers, the more so since they have reduced this price by 
adopting Clerget’s method of determining the sugar. 

Mixture of molasses with ground cocoanut fibre, earth-nut, linseed, 
sesame, malt, maize, bran, chaff, &c., are all wholesome and nutri¬ 
tive when honestly and judiciously piepared. Their average 
oomposition is somewhat as follows:— 

Albumin. 10 to 12 ^ 

Oil. 1 „ 2*25 

Cellulose. 7 ,, 9 

Hydrocarbons . 41 ,, 52 (containing 

from 33 to 35^ sugar) 
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A more complete analysis is given below 


Moisture 
Mineral Matter 
Crude Cellulose 
Fatty Matters 
Albuminoids 

Non-niti'ogenous Matters. 


14-00 

6-50 

5-25 

2-00 

18-50 

53-75 


Digestible constituents. 

5-00 

1*80 ^ Hydrocarbons 


15*50 

52-00 


containing 
32^^' of sugar. 


100-00 74*30 

These products being sold at from 10-5 to 15 fr. according to 
composition, at a price of 13 fr. per 100 kilos, one may count on the 
average composition cited above. The price of molasses works out at 
23*24 centimes per unit of sugar, wbicb is no exaggeration; in fact, 
according to Krrcbnu, Grandeau, Hennebergand Kellner, if 100 kilos 
of good bay are valued at 7*50 frs. 100 kilos of molasses are worth 
9*52 frs. This year we have seen the price of hay rise to 8*50 and 
even to 9 frs., whilst molasses, which should have a corresponding 
value of 10*80 frs., is sold to the Distiller’s Syndicate at from 6*60 to 
6*80 frs. Is that reasonable ? 

For some years past dried milk-casein has been employed in 
Germany as a basis for a molasses fodder. The skimmed milk is 
heated to 45°C., and treated with an acid which precipitates the 
albuminoids. The latter are separated from the fluid whey, finely 
divided, and mixed with molasses. Who will deny the possibility of 
utilizing the albuminious matter in the water from the pulp-presses 
for the same purpose ? 

According to the Louisiana Planter, the production of a new cattle 
food is occupying much attention in America and the Colonies, several 
thousand tons of which have already been exported to Europe. This 
preparation, known as “Molascuit,” is composed of molasses and 
dried megass, and is, in fact, an idea borrowed from the sugar 
fabricant of Europe where molasses was mixed with dried beetroot 
pulp. 

I do not very well understand how the above-mentioned product is 
patentable; but, at all events, it is an ingenious method for inun¬ 
dating our markets with cane molasses, and it is necessary to watch 
its development in England and Europe. 

The article in the Louisiana Planter^ to which I have alluded, 
contains the following statement on the subject of the manufacture of 
molascuit: “ The cellular matter of the megass, after the extraction of 
the juice by the mill, is converted into a spongy mass, capable of 
absorbing its own volume of liquid.” 

It is, however, known that in order to utilise this property, it it 
preferable to remove all moisture from the megass by beat, after 
which treatment it is capable of absorbing seven times its weight of 
molasses, the absorption being facilitated by heating the molasses to 
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a relatively liigL. temperature, whereby it is rendered more flmd* 
As thus made, molascuit has the appearance of a granular mass, 
comparatively dry, and suitable for shipment; but, as I understand, 
capable of fermentation owing to the high percentage of glucose is 
contains, its acidity, and low percentage of salts. Whether this be so 
or not, it is evident that the market for beet molasses is seriously 
threatened by this product. 

It should be noted that cane molasses can be converted into alcohol, 
burnt as fuel, or used for feeding stock, Portunately for us, the 
sugar it contains cannot be extracted as economically as is the case 
with beet molasses, which are almost free from uncrystallizahle sugar. 
You are aware how I have predicted the final triumph of the extraction 
of sugar from our molasses, and that in 1884 and 1885 I wrote on the 
subject in the early days of the Association des CMmistes de Sucrerie 
et de Distillerie de France et des CoJonieSy a subject which gi'eatly 
interests me still. 

I shall not now repeat what I have stated on many occasions, 
amongst others at the Lille Congress, three or four years ago; I will 
only say a few words which may, perhaps, induce you to follow the 
lead of our foreign rivals. 

Our president, M. Duj)ont, as also others of our colleagues here 
present, will tell you that the production of sucrate of lime of from 
95 to 97*5 % purity is a very easy matter when the lime is properly 
burnt and finely ground; that the proportion of from 75 to SO of lime 
per 100 of sugar is generally adopted to-day, and that the composition 
of the sucrate varies to the extent of from 16 to 17 of sugar and from 
12J- to 14 of calcium oxide. 

The numerous difficulties in the separation by the methods of 
Baker and Bethany have, perhaps, been sufficiently proved, as is 
also the case with the processes of Baeyrmann or Stefien. But, owing 
to their perseverance, all difficulties have now been overcome. With 
good lime and sound molasses, resulting from careful work, the 
simple process of producing the trisaccharate of lime in the cold is 
economical, and, consequently, to be recommended. To the sugar 
contained in the molasses it yields its natural value, whilst it returns 
to the soil those elements which are abstracted from it by the 
beetroot. 

Of all the methods of extracting sugar from molasses, I shall only 
mention one, which had a certain vogue in Italy under advantageous 
fiscal laws. 

The formation of sucrate of baryta in the cold, although very 
simple and elective and requiring no costly apparatus, yet involves 
a complication which is avoided in the manufacture of suci’ate of lime. 
The cost of baryta being higher, it becomes necessary to regenerate 
this material if the process is to be at all economical. The suci’ate 
of baryta is very granular, and of a purity of from 97 to 99 and 
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can be easily decomposed by means of tbe purified gases from tbe 
boiler flues, and by means of wMcb 95 % of tbe sugar in tbe molasses 
is recovered. 

It is, therefore, unnecessary to establish Lime kilns outside tbe 
sucrerie as in tbe Steffen process. 

In addition to baryta, tbe Sebeibler process for preparing the 
monobasic sucrate of strontia has been successfully employed in 
Germany. Also, tbe precipitation of tbe sugar in the form of bibasic 
sucrate of strontia was installed in tbe Dessau sucrerie by Dieiscber 
in 1S91. Tbe processes devised by Manoury and Tostmann have also 
been employed. 

Of all these processes, only two have survived as practical methods 
in tbe sucrerie, and of these tbe strontia process of Sebeibler developed 
into an independent industiy. 

Besides these methods of combination, wherein tbe sugar plays the 
role of an acid, I ask myself whether there has not been a simpler 
method which found favour in times past. It is undeniable that the 
processes of Steffen, Baeyimann, Baker, and Bethany entailed a costly 
instalment, long experience in the management of the lime-kilns, an 
exceptionally pui’e limestone, and much experience of many delicate 
operations. 

If the price of sugar were always as high as during the last 
campaign, it would always be advantageous to manufacture sucrates; 
but, unfortunately, it is not always so, and the usines cannot afford 
to spend a hundred thousand francs on an installation which would 
possibly lie idle during the coming campaign, if the price of sugar per 
unit of the crystals is only a few centimes higher than the price per 
unit in the molasses. T^^hat is wanted in the sucrerie is an economic 
and practical process, costing little to instal, and capable of being 
brought into use from time to time without the necessity of employing 
additional labour. In the osmogene of Dubranfant, we have such a 
process, and the only one known for increasing the recovery of sugar 
from the beet without chemical treatment. 

With an outlay of about 15,000 frs. at most, a usine working up 30 
millions kilos of root could be equipped for extracting half of the 
sugar left in the molasses. Assuming that for eveiy 100 kilos of 
crystals there are foimed four kilos of molasses, the total output of 
molasses will contain 570,000 kilos of sugar. Half of this quantity, 
or 285,000 kilos, could he recovered by the use of two powerful 
osmogenes leaving the balance of the sugar, and the whole of the 
saline impurities in the final molasses and exosmose-waters. 

I shall not enter upon the theory of osmosis which must be familiar 
to you all, but shall merely call your attention to the improvements 
made in this process as regards the apparatus itself, and also the 
manufacture of the parchment dialysing paper. The latter has been 
brought to such a degree of perfection that the defects experienced in 
the past need not be feared to-day, Formerly, osmosis was applied to 
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the second and third jet molasses at the close of the manufacturing 
season. To-day we can obtain molasses five or six days after the 
factory operations have commenced, so that osmosis can be applied to 
molasses which are purer, more limpid, and much less coloured than 
was formerly possible. Under these conditions the salts diffuse 
through the parchment membrane more freely; the water used is 
purer and can he used at the boiling point. Pinally, the very pure 
syrup yielded by this process can be boiled along witb the first jet 
masse-cuite, thus yielding a single class of crystal and a well exhausted 
molasses which can be i*etreated in the osmogene after three days 
instead of after six or seven weeks. 

All the exosmose waters can he evaporated to foim a liquid manure, 
rich in nitrate of potash by utilizing Uestner’s evaporating apparatus 
which I described in detail at the Arras Congress last year. This 
apparatus is very economical and does not occupy much space. 

I am convinced that we ought not to be misled by fancy prices 
w^hich we shall never see again ; prices which are detrimental to the 
consumption of this precious commodity, and which arrest the 
enthusiasm of those who are to-day studying the problem of how to 
extract the maximum quantity of sugar from the beetroot. Believe 
me, those who again take up this very interesting question of osmosis 
as applied to the more rapid work in the modern sucrerie will find 
that a considerable profit can be derived. The cost of a single 
osmogene amounts to about 1 fr. per 100 kilos of molasses treated. 
In the case of a sucreiie producing 4 kilos of molasses per 100 kilos 
of crystals, the cost of working per ton of roots will amount to 40 
centimes in the case of a single osmogene and an additional 24 centimes 
for two osmogenes. In other words, at a cost of 64 centimes we can 
recover oO^ of the sugar contained in the molasses; or 48 X *50 = 24 
kilos. Admitting that four kilos of molasses are produced per 100 
kilos of roots, we therefore recover 24 X ’04 = 0*96 of sugar from the 
roots, or very nearly an additional one per cent. This costs us 64 
centimes to extract, hut sells at 2*50 frs. we therefoi'e have a gain of 
1*86 frs, per ton of beets by not selling our molasses to the distillery. 

As the concentrated exosmose waters may he sold directly as 
manure to the cultivators, the large quantity of nitrogen which it 
contains is not run to waste as is done in the distilleries to-day. Or 
the same may be mixed with the final molasses, and sold as molasses 
for feeding stock. 

Osmosis, properly carried out, will reduce the output of European 
molasses by 50 and recover an additional 1 ^ of sugar from the 
beetroot at a much lower cost than that at which we extract to-day. 

You will note, gentlemen, that I have examined the problem from 
all sides, and in drawing your attention to osmosis to-day, I do not 
deny the possibility of a more perfect method of separation.—(Erom 
th.Q bulletin de UAasociati'm des Ohimufes.) 
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THE CUBAN SUG-AR INDUSTRY A 
By W. D. Horne, Ph.D. 

(Continued from page 268.J 

In all tlie modern factories filter presses are now used for treating- 
precipitates and scums. This muddy mass is diluted with tank 
washings in special blow-ups, rather heavily limed and heated to near 
the boiling point. After settling, the clear liquor is withdrawn and 
the muddy bottoms pumped through filter presses, having iron 
frames and jute or cotton cloths. It is difficult to wash the sugar out 
of the cake with either water or steam, and the best way to reduce- 
the sugar is to dilute the scums sufficiently before filtering- The 
press cake is a good fertilizer, but in many cases it is thrown away. 
It contains 60 per cent, of water and from 6 to 12 per cent, of sugar. 

The clarified juice is always concentrated in a multiple effect 
evaporator from about 9® or 10^ B. up to 20° or 30° B., before being 
taken into the vacuum pan. The usual multiple effect for concentra¬ 
tion in vacuo is a standard triple effect of one type or another. In 
the lower part of these upright cylindrical vessels are a large number 
of vertical tubes of about 1 in. diameter, and 3 ft. to 5 ft. long, 
their ends expanded into tube sheets. The space among the pipes and- 
between the tube sheets constitutes the steam heating chamber,, 
while the juice, admitted to the lower part of the effect rises through 
the tubes, is rapidly boiled and its vapour passes into the steam 
chamber of the second effect. The vapour arising from the boiling 
juice in the second^effect is lead'into the steam chamber of the third 
effect. The vapour space of the third effect is connected with a 
vacunm pump maintaining in the third effect a vacuum of 26 ins. or 
27 ins., as represented by the gauge. In this effect the juice is 
densest and the temperature of the heating steam the lowest, 
necessitating this high vacuum to effect evaporation. The vacuum in 
the second and first effects stands at about 16 and 5 respectively. 
The steam chamber of the first effect receives exhaust steam at a 
pressure of 10 or 5 lb., or less. The juice valves are carefully set, 
so as to allow the juice to pass gradxially from 'one effect to another, 
wffiile a pump removes the water of condensation from the steam 
chamber through suitable traps. Yarious other types of multiple 
effect evaporators are also in use, among them the LiUie evaporator, 
in which fiilm evaporation is effected. Here the juice is evenly 
distributed over a great number of 3 in. horizontal pipes internally 
heated by steam. As the juice trickles down over these tubes in thin 
films evaporation is very rapid. The vapour from the juice evaporated 
in the first effect becomes the heating medium for the second, and so 
on. The juice is passed continuously from one effect to the other by 
* Bead at a meeting of the New York Section of tlie Society of Chemical Industry. 
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means of centrifugal pumps driven by Westinghouse engines having 
a speed of about 300 revolutions per minute. Instead of a vacuum 
pump a Bulkley condenser is used working on the same principle as 
the Korting injector or the Spi^engel air pump. The Lillie evaporator 
requires great care, and must be reversed frequently to prevent 
incrustation of the tubes. 

A common fault in Cuba is the failure to carry this preliminary 
concentration far enough. The best density to concentrate to is 30° 
or 32° B., anything less than this throwing unnecessary work upon 
the vacuum pans, which require nearly thx'ee times as much heat to 
evaporate a pound of water as the triple effect uses. 

The usual vacuum pan in use is an iron pan of upright cylindrical 
shape, fitted with about six or eight copper steam coils varying from 
3 ins. to 5 ins. in diameter placed one above the other in the bottom 
part of the pan. It is usually arranged so that the lower coils can 
receive live steam, and the upper coils either live or exhaust steam. 
Some of the newer pans are of copper, and 12 ft. or 13 ft. in 
diameter, while the older ones are usually smaller, 8 ft. to 10 ft. 
being common. Yapours from the vacuum pan are condensed 
in a water spray condenser, usually connected with a dry vacuum 
pump, and a Torricellian water column. Frequently a central con¬ 
denser serves for several pans. On account of the relatively low 
position of the pans in most Cuban factoiies it is common to build 
the condenser high in the air, outside, with the vapour, water and 
vacuum pipes all leading up to it, while the barometrical water 
column pipe di'ops from it to a water overflow tank below. Water is so 
scarce in the island that it is usually necessary to use the condensing 
water over and over. This necessitates the repeated cooling of the 
water as it flows from the condenser, which is effected by discharging 
it upon the top of the cooling tower, a succession of slat floors placed 
one above tbe other at the distance of 3 ft. or 4 ft. The water is so 
broken into spray that evaporation cools it down to about 90° or 95° 
F., at which temperature it is used again. 

The methods of “ boiling sugar,” as it is called, or extracting all 
the sugar possible from the juice are very numerous, for nearly every 
factory has its own modifications, introduced on account of the 
exigencies of apparatus, juice, and so forth. The most direct way, 
and one followed in some places, is to boil the thickened juice or 
“ meladura ” to grain in the vacuum pau, discharge the thick masse- 
cuite into iron sugar wagons holding about 20 cb. ft. each, allow it to 
Stand about a day until it has cooled to about 105° or 110° F., and 
surging it in centifrngals to obtain a first or eentifrugal sugar 
fcolarizing about 96, and a first molasses with a purity of about 58 to 
60. This first molasses is then boiled by itself to string pi'oof, that is, 
until it is very thick, but free from crystals and of such consistency 
that it can be pulled out into a string between the fingers. This 
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stands about a week in wagons to crystallize as it cools, and is purged 
in centrifugals, yielding a second or molasses sugar and a residual 
molasses having a purity usually of 40 to 45. However, it is found 
more advantageous to begin boiling a pan of second sugar with thick 
juice and to build thus a grain in the pan, on which the fii’st molasses, 
which is subsequently taken in, will dejiosit a good portion of its 
sugar so that one more thoroughly exhausts the molasses. This 
masse-cuite requires a shorter time, about throe days, for cooling and 
crystallization in the sugar wagons. Instead of starting the second 
sugar with thickened juice, some prefer to hold back a small part of a 
panful of first masse-cuite on which to build with first molasses, for 
in the masse-cuite the grain is already formed. >Some factories, too, 
boil an intermediate gi'ade of sugar by starting with about half a 
charge of thick juice or first masse-cuite, and finishing with fixst 
molasses, washing the resultant sugar with a little water in the 
centrifugals to raise it to 96 polarization. 

The progressive factories are provided with crystallizers for receiving 
the masse-cuite directly from the vacuum pan. Masse-cuite is 
frequently forced from pan to crystallizer through au 8 in. to a 12 in. 
pipe by compressed air. The Westinghouse air compressor is very 
good for this purpose. The crystallizers are merely great tanks 
usually built in the shape of a horizontal cylinder S ft. in diameter 
by 20 ft. to 28 ft. long, and provided with an internal longitudinal 
shaft on which slowly revolves a helical stirrer which keeps the sti:S 
mass in motion, a.:Sording better contact between the sugar crystals 
ali'eady formed and the molecules of sugar held dissolved in the 
mother liquor. This crystallization in motion ’’ as it is called, is a 
marked advance upon the older process of allowing crystallization to 
continue in wagons. Besides the better contact the cooling is more 
rapid, and this may he still further hastened by proper water-jacketing 
or by exhausting the hot vapour either with a blower or by a vacuum 
pump. 

Birst magmas are purged within a day after being boiled, in some 
cases almost immediately, for if it is to be purged hot the magma can 
be boiled very dry, so as to contain only 8 per cent, of water. Second 
magmas usually crystallize well in three days in crystallizers, and it 
is possible by means of them to exhaust the molasses more thoroughly 
than by quiet crystallization, as shown by the low purity of such 
residual molasses. 

The centrifugals used for purging the sugar crystals from the 
mother liquid are of the Weston or of the Hepworth type, in the older 
factories, 30 ins. in diameter, in the newer, 40 ins. Most of the 
machines are belt driven, but the water drive is used in a few factories. 
The latter is more delicate in its adjustment, and apparently more 
difficult to keep up to the desirable speed of 800 revolutions per 
minute, but it dispenses with much driving gear, and is very simple to 
operate. Some electric, dii'ectly diiven, centrifugals are also in use. 
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From the centrifugals the sugar droj^s through hoppers directly 
into bags, usually holding 32o lbs., i>s accurately made up to this 
figure, and the bag sewn up, numbered, branded with the name of the 
estate, and shipped or stored for shipment. 


Following are a few analyses of typical Cuban raw^ sugars :— 


Gradti. 

Pol. Ash. 

Water. 

Glucose. 

Organic, 

Centrifugal 

. . . 97*00 .. 0*32 

.. 1*40 . 

. 0*52 . 

. 0*76 


.... 94*30 . . 0*63 

.. 1*01 . 

. 1*74 . 

2*32 

,, 

. . . 94*50 .. 0*61 

.. 1*21 . 

. 1*79 . 

. 1*89 


. . 95*10 .. 0*67 

.. 1*37 . 

, 1*15 . 

. 1*71 

11 

. . . 94*50 . . 0*60 

.. 1*53 . 

. 1*47 

. 1*90 

57 

. .. 96*10 . . 0*57 

.. 0*73 . 

. 1*36 . 

. 1*24 

Molasses .. 

. .. 89*10 .. 2*21 

2*78 . 

2*22 

. 3*69 

5 ) 

.... 89*80 .. 1*40 

.. 2*87 . 

. 2*08 . 

. 3*85 

Large quantities of sugar are stored in the principal Cuban ports 

for shipment after the sugar crop is past, and such 

sugars are apt to 

ferment, causing 

a loss of several degi 

ees in polarization. 

Such a 

ease is well illustiuted in the following analysis of raw sugars received 

at a refinery here through the year from 

a single estate, and all of the 

same polarization (within a tenth of two) originally 




January, Pebruary, 

March, 

August, 

December* 


1905.’ 1905. ’ 

1905. 

1905. 

1905. 

Pol. 

96*30 .. 96*40 .. 

96*10 .. 

95*30 .. 

93*50 

Ash . 

0*46 .. 0*54 .. 

0*56 .. 

0*50 . . 

0*51 

Water 

1*02 .. 1*11 .. 

1*21 .. 

MO .. 

1*27 

Gllucose . . 

1*11 .. 0*76 .. 

0*91 .. 

1 *44 .. 

2*98 

Organic .. 

1*12 .. 1*19 .. 

1*22 .. 

1*66 . . 

1*74 


The residual molasses is often sold to local distillers for about two 
or three cents a gallon; a little is burned on the bagasse and more is 
run out into streams, or even spread upon the land. Very little is 


exported. Following are a few analyses :— 


Samples. 

a 

b 

6 ' 

Analysis of ash. 
Per cent. 

Pol, (direct) 

35*8 . 

. 28*60 . 

. 31*80 , 

Fe &Al, 0-86 
.. Ca 9-60 

Glerget. 

40*85 . 

. 35*40 . 

. 31*96 , 

.. Mg 0*56 

,, by inverson 

— 

. 35-72 . 

— 

., K 28-34 

,, Sawyer’s method 

— 

. 27-50 . 

.' — 

, Na 2-95 

Ash .. 

6*96 . 


. 15*54 

SO, 9-86 
.. 01 10-.32 

Water .. .. .... 

25*27 . 

. 20*84 . 

. 18*92 

.. PO^ 6-06 

Glucose . 

15*70 . 

— 

. 13*33 

.. SiO , 3-21 

Organic.. .. .... 

11*22 . 

. ' — 

. 20*25 , 

,. GO. 24-18 




H,0 0-70 
Undetermined .3-28 


100*00 
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A useful by-product bas been developed of late iu the form of 
a cattle food called “Molascuit,” formed by drying and sbi*edding 
bagasse and tben mixing it witb as much thick molasses as it will 
hold. Such a product, upon analysis, showed the following com¬ 


position :— 

Per cent 

Moisture.29*42 

Fibre, crude. 20*93 

Sucrose .26*05 

Gducose. 6*06 

Organic non-sugar. 9*27 

Ash, soluble. 7*76 

,, insoluble. 0*51 


100*00 

Some efforts have been made also to utilize the fibre of bagasse lor 
paper making, but this has not yet been adopted in Cuba. 

As the idea of scientific control of the manufacturing operations 
gains ground in Cuba, the chemist is coming to the fi’ont, and the 
superintendence and management of the factory is entrusted to him 
rather than to the chief sugar boiler as formerly. The modern 
chemical superintendent, through continuous systematic samples 
promptly analysed, and through constantly kept records in eveiy 
department of the work, is able to see the correlation of its parts far 
more clearly than before. 

Futui’e advance in this great industry will depend upon the close 
adherence to scientific methods of investigation and control, and 
judging from the progress that has been made thus far, it is easy to 
believe that Cuba will always hold her place as one of the foremost 
sugar producers of the world. 


OONSULAE EBPOETS. 


Greece. 

Cbr/u.—Imports of sugar from Trieste and Italy :—1903, 255 tons; 
1904, 230 tons; 1905, 240 tons. 

Norway. 

In 1902 the imports of sugar amounted to 37,554 tons; in 1903, 
37,886 tons; in 1904, 34,791 tons; in 1905, 35,320 tons. Since the 
sugar duties were lowered in 1891 and 1892 the consumption of sugar 
has increased on the whole, and the above official figures from 1902 
onwards do not represent fully the total amount imported, as the 
sugar used for the manufacture of condensed milk exported dui'ing 
each year is deducted therefrom. The drop in 1904 is ascribed to a 
rise in prices and probable lax-ge stocks in hand. Of the sugar 
imported in 1904, about 30,000 tons came from Germany, 2,100 tons 
from the Netherlands, and 1,540 tons from the United Eingdom. 
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imports;— 

Average tor 

1901-05. 1904. 1905. 1904. 190.5. 

Articles. Tons. Tons. Tons. £ £ 

Sugar .. 36,474 .. 34,791 .. 35,320 .. 474,507 556,317 
Syrup .. 12,890 .. 12,465 .. 12,035 .. 83,107 .. 79,133 

POETXTOAL. 

Beira .—The export of sugar from the Zambezi decliued slightly 
duriug 1905, the actual output reaching 6,095 tons or nearly 1,000 
tons less than in 1904. 

This important industry, which will, it is believed, have a con¬ 
siderable influence in shaping the destinies of the Zambezi Valley, 
continues to attract attention, and another important plantation on 
the south side of the river at Chimhue in the Mozambique Company’s 
territory is projected. This undertaking has received a concession of 
12,500 acres of laud on the condition that by June 1st, 1908, it is 
capable of manufacturing 8,000 tons of .sugar yearly. 

On the Lower Zambezi, which year by year grows shallow’er and 
more and more unreliable as a waterway, there are on both sides 
immense expanses of land in every way suitable for the cultivation 
of the sugar cane, and it probable that in years to come this 
industry will be very extensively pm*sued in this favouiite region. 


' PUBLICATIONS EECEIVED. 


We are indented to Messrs. Henry Tate & Sons, Limited, for a 
cop 5 ’ of a Chaj-t compiled by Mr. L. A. Martin, which shows the 
imports of refi ned sugar, raw sugar, total of kinds, and proportion of 
refined each year, as well as the highest and lowest prices of Tate’s 
Cubes and SS^’ .Beet, from 1860 to 1905 inclusive. The w’-hole is very 
well designed, and will prove a most useful addition to one’s soui'ces 
of information. 


monthly list of patents. 

Communicated h^r yy, p. Thompson, O.E., F.C.S., 

Chartered Patent Agent, 6, Lord Street, Liverpool ; and 
322, High P^plborn, London. 

ElNGLISH.— APPLICATIOKS. 

6009. T. Bhost, Lo ndon. Improvements in upfctomtus 

for promoting the crystm^Uzation of sugar masses and for intiitiatelg 
mixing other pulpy 7nassea\.with dihdmg agents. {Complete specifi¬ 
cation.) 12th March, 1906,. 

7046. W. Scott, London. ImpromrmnU m, and apparatus for^ 
the manufacture of siigaf, March, 1906. 
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8291. H. W. xllTKE^r and W. Mackie, U-iasgow. Improueiuents 
ill and connected with siujar-cane mills, (Complete specification.) 
fitii April, 1906. 

8824. E. Hahvey, Grlasgow. (Communicated by J. P. Eodriguez, 
Cuba.) Improvements in and 7'elating to mills for crushmg sugar canc 
or like material. 12t]i April, 1906. 

10278. C, Schuler, London. Improvements in or relating to 
centrifugal machines for clarifying and washing sugar and similar 
materials, (Complete specifi-cation.) 2nd May, 1906. 

ABRIDGMENTS. 

4449. C. D. Ehret, Pennsylvania, United States ot‘ America. 
Improvetnents in centrifugal machmes, 3rd March, 1905. This 
invention relates to a centrifugal machine of the basket type, 
characterized by the fact that the electric driving mechanism is 
mounted dii'ectly within the basket itself, and that the central 
element of the said mechanism is maintained non-rotabl}^ on its 
vertical shaft, while the outer and rotable element is surrounded by 
and secui*ed to the circular basket for the purpose of rotating the 
same. 

26334. A. VOSSKOHLER, Egelii, Germany, hnpjvovement in machine 
for making sugar goods. 18th December, 1905. This invention relates 
to a machine for making sugar-ice goods, characterized by the fact 
that, in uninterrupted action, the moulds lying one above the other in 
a receptacle are one after another, advancing by jerks, brought first 
under a filling apparatus, filling the moulds through a sieve device, 
and then, after passing under an evening device and a smoothing 
roller and a press which shapes the material, are removed fi'om the 
latter, whereby the periodical movement is caused by the weight of 
the fidled mould. 


Note. —Copies of all published specifications with their diawings in 
these lists can be obtained fi-om W. P. Thompson & Co., 6, Lord 
Street, Liverpool, at One Shilling a copy for English or American 
Patents, and Two Shillings for Geiman. In ordering please give 
number and date. 


Patentees of Inventions connected with the production, manu¬ 
facture and refining of sugar will find The International Sugar 
Journal the best medium for their advertisements. 

The International Sugar Journal has a wide circulation among 
planters and manufacturers in aE sugar-producing countries, as 
well as among refiners, merchants, commission agents, and brokers, 
interested in the trade, at home and abroad. 
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IMPOBTS BXPOBTB OE SUGAR (UNITED KINGDOM) 

To END OP ApHIL, 1905 AKD 190S. 

IMPORTS. 


Raw Sugars. 

Quantities. 

1 Values. 

3905. 

1906. 

1905. 

1906. 


CwtB. 

Cwts. 

£ 

£ 

Germany... 

780,219 1 

3,202,428 

556,982 

1,356,614 

Holland ... 

74,389 1 

38,077 

1 54,731 

14,341 

78,983 

Belgium .. 

267,706 

194,445 

I 202,018 

France..... 

45,967 

153,089 

: 35,799 

65,420 

Austria-Hungary . 

210,908 

108,561 

' 157,356 

45,225 

Java ... 

1,079,222 

87,992 

1 819,546 

41,466 

Philippine Islands. 


Cuba.. .. 


111,910 

1 .... 

41,943 

Peru.. 

1 559,248 

300,320 

I 421,933 

137,359 ! 

Brazil. 

1 24,974 

749,295 

I 16,657 

287,920 

Argentine Republic . 




Mauritius . 

1 111,623 

30,769 

‘ 63,142 

12,068 

British East Indies . 

43,717 


24,310 

1 

1 Etinits Settlements. 

74,536 

29,113 

! 38.039 

12,412 

Br. W. Indies, Guiana, &c.. 

491,983 

575,684 

i 433,357 

341,980 ! 

Other Countries. 

368,542 

55,652 

1 279,739 

26,261 j 

1 Total Raw Sugars .... 

4,133,034 

5,63 / , 335 

i 3,103,609 

2,461,992 

Repins ED Sug.u-is. 
Germany. 

2,950,160 

3,574,160 i 

i 

2,554,150 

2,030,673 

HoUimd ... 

454,481 i 

905,043 ' 

’ 405,508 

537,101 

Belgium . 

104,976 

107,380 1 

92,159 

62,433 

Finnce. 

387,769 

674,577 

339,338 

374,977 

Other Countries ... ,. 

181,789 

10,048 

151,560 

5,070 

Total Refined Sugars . 

4,079,175 

i 5,271,208 

3,542,715 

3,010,254 

166,917 

Molasses .1 

760,489 

834,155 

165,381 

1 Total Imports... i 

1 ' 

8,972,698 

11,742,698 

6,821,705 

5,639,163 


EXPORTS. 


British Refined Sugars. 

Cwts. 

Cwts. 

£ 

£ 

Sweden ..... 

84 ! 127 

73 

114 

Norway ... 

7,307 

5,877 

6,212 

3,574 

Denmark .... 

21,700 

33,458 

17,439 

17,005 

Holland .. 

24,682 

25,792 

21,076 

15,124 

Belgium ... 

1,686 

3,314 

1,326 

1,706 

Poiiugal, Azores, Ac. 

5,166 

13,592 

4,200 

7,330 

Italy ... 

394 

13,413 

320 

7,013 

Other Countries. 

69,309 

205,254 

66,651 

131,314 

1 Foreign A Colonial Sugars 

130,328 

300,827 

1 117,297 

183,180 

1 Refined and Candy.. 

t 5,596 

8,167 

5,558 

5,310 

! Unrefined .. 

14,430 i 

86,176 

12,161 

45,355 

1 Molasses ... 

403 

4,771 

193 

1,498 

j Total Exports ..*. 

150,757 

399,941 

1 135,209 

235,343 
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UNITED STATES. 

finileti Gray, ^c.j 

(Tons of 2,240 lbs.) 

Total Receipts Jan. 1st to May 17th . . 799,667 
Receipts of Refined ,, ,, .. .. 975 

Deliveries - ,, .. 817.007 

Consumption (4 Ports, Exports deducted) 

since January 1st. 636,780 

Importers’ Stocks May 16th. 41,193 

Total Stocks, May 22nd. 366,000 

Stocks in Cuba, ,, . 327,000 

1905. 

Total Consumption for twelve months .. 2,632,216 

0 U R A . 


Statement of Exports and Stocks of Sugar, 1905 and 1906. 


(Tons of 2,240lbs.) 

Exports . 

Stocks . 

1905. 

Tons. 

.. 550,449 .. 
.. 385,238 .. 

1906. 

Tons. 

559,797 

328,130 

Local Consumption (four months) 

935,687 
15,130 .. 

887,927 

15,540 

Stock on 1st January (old crop). 

950,817 .. 

903,467 

19,450 

Receipts at Ports up to April SOth .. 

.. 950,817 

884,017 

Havi^na, April SOth, 1906. 

J. G-xtma.—F. 

M EJEK. 


1905. 

Tods, 

772,013 

648 

708,539 

580,810 

57,414 

277,350 

362,000 

1904. 

2,767.162 


UNITED KINGDOM. 


Statement of Imports 

Exports, 

AND CONSUMPTlOiN 

FOR Four Months 


ENDING April 30th. 





IMPOKT.S. 


Exports (Foreign). 

SUOAK. 

1904- 

1905. 

1906. 

1904. 1905. 

1906. 


Tons- 

Tons. 

Tons. 

Tons. Tons. 

Tons. 

Refined . 

.. 274,248 .. 

2'‘'3,959 .. 

263,560 

386 .. 280 . 

. 408 

Raw .. 

, 250,924 .. 

206,652 .. 

281,867 

1,739 .. 721 . 

. 4,309 

Molasses. 

.. 26.010 .. 

38,024 .. 

41,708 

5 ,. 20 . 

. 239 

Total. 

.. 551,182 .. 

448,635 .. 

587,135 

2,130.. 1,021 

. 4,956 




Home Consumption. 




1904. 

3905. 

1906. 




Tons. 

Tons. 

Tons. 

Refined ... 



292,711 

.. 195,190 .. 

244,235 

Refined (in Bond) in the United Kingd,om 


172,758 

.. 158,213 .. 

178,962 

Raw .. 



42,500 

.. 29,278 . 

36,670 

Molasses... 



26,320 

., 37,827 .. 

40,895 

Molasses, manufactured (in Bond) in U.K. 


21,601 

.. 17,717 .. 

23,103 

Total... 



. 555,890 

.. 438,225 .. 

524,665 

Lms Exports of British Refined. 


9,046 

6,516 

15,041 

Total Home Consumption 

of Sugar .... 


546,844 

.. 431,709 .. 

509,524 
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Stocks of Shoak ik Europe at uxetex dates, M^aa' 1st to 19th, 
COAIPAEED WITH PRFA'IOUS YeARS. 

In thousands of tons, to the nearest thousand. 


Great 
Britain, i 

1 

Germany 

including 

Hamburg. 

j France, 

Austria. 

HoUand and! 
Belgium. ; 

Total 
1906. ^ 

181 

1201 

, 648 

I 

1 579 

; 233 j 

; 1 

2843 

Totals 


1905. 

1993 .. 

1904. 

2548 .. 

1908. 

2523 . . 

1902. 

2631 


Twelve Months’ Consuaiption of Sugar in Europe for 
Three Years, ending April 30th, in thousands of tons. 

fLieh Cfi Oireuhr.J 


Great ^ Holland jj 

Britain. jGemany.; France. : Austria. Belgium, j jgoj.Qg,. 

! oCC. 1 

Total IvTotal 
1904-05.11903-04. 

1714 1 986 623 501 179 4003 

1 4018 1 3955 


Estimated Crop of Beetroot Sugar on the Continent of Europe 
for the current Campaign, compared with the actual crop 


OF THE THREE PREVIOUS CAMPAIGNS. 

(From XiiehV^ Monthlif Circulm'.J 

1905-1906. 1904-1905. 1903-1904. 1902-1903. 

Tons. Tons. Tons. Tons. 

aermaHV .2,425,000 ..1,598,164 ..1,927,681 ..1,762,461 

Austria.. 1,510,000 .. 889,373 .. 1,167,959 .. 1,057,692 

France....1,085,000 .. 622,422 .. 804,308 .. 833,210 

Eussia ........ 1,000,000 .. 953,626 ..1,206,907 ..1,256,311 

Belgium....... 330,000.. 176,466., 209,811 .. 224,090 

Holiaud .. 210,000 .. 136,551 .. 123,551 .. 102,411 


Other Countries . 410,000 .. 332,098 .. 441,116 325,082 

6,970,000 4,708,758 5,881,333 5,561,257 
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NOTES AND COMMENTS. 


The Government and the Sugar Convention. 

The leading article in our last number entitled "‘Mr. Lloyd-George 
on Sugar ” has, we are glad to see, not escaped notice in responsible 
quarters, in fact we have good reason for knowing that the Minister 
in question has himself read “ with great interest’' the criticisms on 
his attitude to the Sugar Convention. As Sir Edward Gi’ey and 
Mr. Asquith have likewise been placed in possession of the facts as 
given of late in our Journal, it should be clear that the Government 
cannot any longer plead ignorance as an excuse for wrong action 
or false premises. Eor the present, however,, all their interest is 
centred, as we expected, in home legislation, which promises to place 
them in a tight comer, and we do not anticipate any further attempts 
this session to have a debate on the sugar question. Prices remain 
low (8s. 3cl. to date), and imports of beet, raw and refined, show 
a substantial increase, so that little ground exists just now for 
fomenting fresh agitations. 


The Position of Brazil in the Convention. 

It will be a matter of common knowledge to our readers that till just 
lately Brazilian sugar had been for some little time under a cloud, as 
it were. Brazil was accused before the Brussels Commission of 
giving a bounty on her sugar, and at first the charge seemed proved 
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and site was condemned. Furtliermore, lier name was not included 
amongst those other states against whose condemnation Great Britain 
entered an appeal. It was, therefore, difficult to reopen the question, 
but the British delegates, to their great credit, succeeded in doing so. 
Extensive enquiries were then set on foot, and though at first our 
representatives' view was but “a voice crying in the wilderness,’' 
they stuck to their original opinion, and gradually wore down the 
opposition. The result is, the charge against Brazilian sugar has 
now been definitely withdrawn and it is free to enter this country. 
This decision is entirely the result of the skilful diplomacy shown by 
Sir Henry Bergne and Mr. George Martinean, which, apart from the 
benefit accorded to Brazil herself, has rescued this country from an 
awkward position that might have gone far to imperil the successful 
working of the Convention. As it is, we owe these gentlemen a debt 
of gratitude for their unstinted labours. As to the Brazilians, they 
are very pleased with the result, hut we trust they are fully aware 
that, had not our delegates kept the question open till their expert 
deputation arrived on the scene at Brussels, their cause would in all 
probability have been condemned unheard. 


Alcohol for Industrial Purposes. 

Little headway seems to have been made in the TJiiited Kingdom in 
the agitation for a duty-free alcohol for industrial purposes. A Boyal 
Commission sat recently on this subject, but nothing material has 
been the outcome of it. all. Por the present there is little chance of 
our having a measure allowing the sale of denatured alcohol free of 
duty; the utmost we can expect is a more or less substantial reduction. 
This will of course benefit the chemical industries engaged in colour- 
making (dyes), extraction of natural oils and essences, and soap 
manufactui'e. But the very much larger field of motor engines which 
at present depends on petrol (gasoline) will not be opened out until 
the price is sufficiently reduced to warrant a heavy preliminary outlay 
in experiments. The cheapest source of such dcohol is low grade 
molasses, and as its advantages over petrol are fairly well established, 
only the duty stands in the way of its practical use. While petrol 
costs from lOd. to Is. 2d. per gallon in this country, alcohol might 
easily be retailed for 7d. or 6d., and might be manufactured in cane 
growing countries for 5d. a gallon. Even at the price of 9d. some 
progress in the use of industrial alcohol would be probable, but it 
seems clear that the distillers are themselves much to blame, as they 
demand an i^easonably large profit per gallon; and none of the 
motor industries will touch their spirit at the price they ask since 
petrol answers for their purpose at present. Once abolish the tax, 
and an inexhaustible supply of cheap alcohol would soon be available! 
for even when the whole of the low grade molasses is psed up, it could 
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still be produced from starcb of any kind, A well-informed corres¬ 
pondent, who writes to us on this subject, says: “ I do not think I 
am going too far in saying that any sugar manufactui’er who can 
produce denatured alcohol in a tax-free country ought to put down 
plant to-day for the purpose. He must not wait a single day, and he 
need not wait to find out whether markets exist. A reasonably low 
cost to the consumer will mcihe a market. The market of to-day is 
considerable, but nothing to what it will be shortly.” 

The principal objection to the abolition of the tax on alcohol when 
denatured seems to be the uncertainty as to whether the denaturation 
will be efiective to prevent surreptitious consumption. In a country 
where so much of the revenue is derived from duties on wines and 
spirits consumed by the populace, it is not unnatui*al that hesitation 
should be shown to a proposal which might render a certain amount 
of untaxed spirit driaking inevitable. It is therefore probable that 
till tariff reform re-adjusts our basis of taxation, and lessens the 
importance of drink as a source of revenue, no satisfactory measure 
will be forthcoming. 


The Sugar Beet Factory in Lincolnshire. 

Some progi’ess is apparent in the forwarding of the scheme for a 
sugar beet central factory at Sleaford, Lincolnshire. 'V^Tiat is described 
as a very influential meeting was recently held to consider the 
question. Mr. Sigmund Stein gave an interesting address, and a 
discussion followed as to the cost of production. It was pointed out 
that co-operation of the farmers was absolutely essential to success, 
and that it would take at least some 25,000 tons of beet per annum 
to keep the factory going. The ultimate decision arrived at was to 
hold a public meeting early this month, and meanwhile to obtain as 
many names as possible of farmers who would be willing to enter 
into contracts to grow beet for a term of years. As to the capital 
required, it was considered that no difficulty would be experienced 
in finding it. 


The largest sugar refinery in Pomerania, the Pommersche Provinzial 
Zuckersiederei, declared a dividend of only 10 ^ in 1905, as com|)ared 
with 20| in 1904, 2^Xm 1903, and Sofin 1902. 


The new Java crop has commenced in several districts and the 
reports are not very favourable. Owing to drought followed by 
floods the cane has suffered, so that both tonnage and sugar content 
are inferior to last year’s figures. The total output of sugar wiH by 
no means exceed one million tons. 
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DEY LEAD DEFECATION IN OPTICAL SUGAE 
ANALYSIS. 

(Extracts from a paper read at tlie VI. International Congress 
of Applied Chemistry, Rome, April, 1906). 


Watts and Tempany publish, results showing that the ordinary 
method of polarization gave, on muscovado sugars and partially 
refined products, results averaging 0*32^ too high due to the error 
caused by the volume of the precipitate, while the use of anhydrous 
lead subacetate used for defecating by Horne’s method gave results 
only 0*04^ above the theoretical. 

Messrs. H. & L. Pellet, however, still find some objection to the 
process, based on their opinion that there is a compensating error in 
the opposite direction caused by the absorption of sugar by the lead 
precipitate lowering the polarization. They do not give figures to 
show what the extent of this error is, but I have made experiments 
to ascertain whether any sugar is absorbed by the lead precipitate and 
get thoroughly negative results, as follows: I dissolved 52*096 grams 
of dry granulated sugar in water and made up to 200 c.c. Then 
50 c.c. of this was made up to 100 c.c. and polarized 49*725 as the 
average of closely agreeing polarizations obtained by two observers. 
Another 50 c.c. were put into a 100 c.c. flask, 10 c.c. of opticaEy 
inactive organic solution prepared from a previous lead precipitate 
was added and then 2 c.c. of sub-acetate of lead solution at 24*^ Brix, 
(being just enough to precipitate it) and finally water up to the 
100 c.c mark. The whole was shaken, filtered and polarized, giving 
49*80 by both observers, whereas the polarization calculated fi*om the 
sucrose present and the volume of lead precipitate, by the method 
indicated by Messrs. Pellet, was 49*755. So here we have a direct 
i*efutation of the opinion that the lead precipitate absorbs sugar, for 
w*e find an apparently slightly higher amount of sucrose iu the 
presence of the precipitate than before (even after calcidating ofi: the 
increase due to the volume of the precipitate) and not a lower amount. 
Fearing that the above amount of precipitate was too smaE to give, 
reliable results J repeated the experiment, using 50 c.c. of sugar 
solution, 40 c.c. of organic solution, 8 c.c. of lead solution and water 
to 100 c.c. This time the original sugar solution, diluted, polarized 
49*783, while that prepared with lead polarized 49*916 as against a 
calculated polarization of 49*903. These results appear to me to 
establish very thoroughly the fact that the lead precipitate does not 
occlude or carry down with it any sugar at all. Further, one gram 
of dry pulverized lead precipitate shaken vigorously for 15 minutes 
with 50 c.c. of a pure sugar solution of normal concentration in a 
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small fiask and tken filtered did not lower the polai’ization in the 
least, both polarimetiic observations being made by two observers. 
Before mixing, the readings were 99*80 and 99*85, and after mixing 
the readings were 99*85 and 99*85. 

Having thus replied to this criticism of my method, I will record 
the results of my further investigation of the slight residual dis¬ 
crepancy between the theoretical polarization and that obtained by 
the dry lead method of defecation. In my original article I showed 
that the di’y lead defecation overcame in low grade cane sugars about 
of the eiTor due to the volume of precipitate, but that still the 
results were a trifle above the theoretical, and I expressed the intention 
of further investigating this. It was evident that in the dry lead 
defecation there would be a very slight over-concentration, due to the 
small amount of insoluble matter existing in the raw sugar itself, 
which had not been taken into account in the dry lead polarization, 
but which had been taken into account in the corrected wet lead 
polarization. 

Very careful experiments were conducted upon centrifugal, musco¬ 
vado, and molasses cane sugars, determining in each sample of each 
grade of sugar the polarization by the ordinaiy method, the polariza¬ 
tion by the dry lead method, the volume of the precipitate plus 
insoluble matter, the volume of the insoluble matter alone, and (by 
calculation) the theoretical polarization. 

On the average, the centrifugals gave an ordinary polarization *142^ 
above the theoretical, while the dry lead polarization was only *034*^ 
above theory, and when this was corrected for the insoluble matter in 
the sugar itself it fell to *017° above theory. 

The muscovadoes gave ordinary polarizations averaging *193° above 
theory, dry lead polarizations only *06° above theory, and this corrected 
for insoluble matter fell to *03° above theory. The molasses sugars 
gave ordinary polarizations *255° above theory, and dry lead polariza¬ 
tions only *055° above theory, which on correction for insoluble matter 
fell to *014° above theory. Thus while the ordinary polarizations on 
these sugars are from *142° to *255° too high, the polarizations by the 
method which I propose and advocate are only *034° to *06° above 
theoretically correct figures; and of this amount about half is due to 
the iiisoluble fibre, sand, &c., of the raw sugar itself, and the other 
half to some cause as yet unknown. Thus in both of my investigations, 
and in Watts’ and Tempany’s, the ordinary polarizations are shown 
to be about *25° too high, while by defecation with dry sub-acetate of 
lead the polarizations are only about *05° above theoretical. This 
method is such a marked improvement that it would seem to recom¬ 
mend itself nnequivocally to all unprejudiced minds. 

W. H. Hoene. 
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NEW PATENT BEAPINGS POP SUGAP MACHINEPY. 

The Mirrlees Watsou Co., Limited, of Glasgow, have secured the 
sole licence in this country for the manufacture by a new process of 
sugar machinery bearings for which a longer life, less friction, and 
greater economy are claimed. While not pronouncing any opinion 
on the superior merits claimed for this new process, we yet think it 
will be of interest to mention some of the comparative tests that have 
been undertaken with a view to demonstrating its success. 

The above-mentioned firm are not, we understand, responsible in 
any way for the invention, but, having had it brought to their notice, 
they made a very full investigation, with such satisfactory results 
that they decided to take up the manufacture. The secret of the new 
process, it may he mentioned here, lies in the casting of the alloys, 
and applies to all bronzes, white metals, and to all copper, tin, and 
zinc alloys. 



Fig. 1. —Unteeated. Pig. 2. — Tkeated. 

The first tests carried out by this firm consisted in making a large 
number of bearings and test pieces of well-known alloys, such as 
phosphor bronze of difierent compositions, gun metal, and various 
white metals, including some well-known and widely used brands. 
These bearings were cast by them in various manners, some in 
ordinary sand moulds, some in iron moulds or chills, and some in 
water-cooled chills, & 0 . At the same time they cast from the same 
ladles ingots which were handed over to the inventor, and by him 
cast by his process and formed into healings and test bars of the 
same dimensions as those cast by them. All were then subjected to 
various tests, and the results showed that the new process gave 
healings superior in every way to those produced by the older 
processes. The fiiction was lower, the hearings worked with heavier 
loads, and carried the same loads for longer periods. 

Among the comparative test results given we extract the 
following:— 

Crushing tests were carried out on well-known antifriction metal, 
untreated and treated. *75 inch cubes were subjected tp a crushing 
strain, "While both were subjected to the same load, the average 
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untreated cube was reduced to *334 incb, while the treated cube was 
only compressed to *556 inch. 

The illustrations (Figs. 1 and 2) show the results of this test. 
Both blocks were sub-jected to a pressure of 5*56 tons per square inch. 



Fig. 3 .—Treated. 



Fig. 4,—ITntreated. 


Funning trials were also undertaken on various metal bearings, 
both treated and untreated, all under the same conditions of load and 
lubrication. Under the load imposed, the untreated metal entirely 
failed within an hour's run, by which time the temperature had risen 
44^ F. Under the same load and during the same length of time, 
the treated metal rose 34° F., and the treated bearings were kept at 
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'work until the temperature had ceased to rise, which took place in 
about four and a half hours. The test was stopped after five hours^ 
running, as all the conditions were steady. 

We likewise give reproductions (Figs. 3 and 4) of micrographic 
sections of the white metal as used in the bearings referred to above. 
Both sections were from material of precisely the same composition, 
but one sample has been treated by the new process. 

THE INFLUENCE OF HEAT ON THE BOTATOBY POWEB 
OF LEYULOSE IN NEUTBAL AND ACID SOLUTIONS. 

We have previously stated that a solution of leyulose in pure water 
can be maintained at the boiling point for several hours without 
undergoing change- But when the levulose is dissolved in ordinary 
filtered water (such as the Paris water supply) and heated, the 
optical activity of the solution is reduced, whilst its reducing action 
on copper liquor remains unchanged. 

The following results wei'e obtained by M. Quillard. A solution of 
levulose was prepared, containing 1 gram, in 100 c.c. of distilled water. 
(An analysis of the levulose gave: Moisture, 0*07^^; ash, 0*20^):— 



No. 1. 

No. 2. 

No. 3. 

No. 4. 

Experiment. 

Before 

Heating. 

After Heating for 
5 hours. 10 hours. 

20 hours. 

Polarization (constant) .. 

15*6 . 

. 15*6 . 

, 15*6 .. 

15*6 

Temperature . 

23*5 . 

. 23*5 . 

23*5 ,. 

23-5 

Volume required to reduce 





5 c.c. copper liquor 

0*2 c.c. . 

. 5*2 c c. . 

. 5*2 c.c. .. 

5'4 e.c. 


Effect of 10^:; Hydeocbxoeic Acid. 

Before After Heating for 

Heating. 5 hours. 10 hours. 20 hours. 

Polarization (variable) .. —16*4 —0*4 .. —0*2 .. —0*4 

Temperatui*e . 29*5 .. 29*5 .. 29*5 .. 26*0 

Under the same conditions, a solution of dextrose (1 gram, in 
100 c.c.) gave the following results. (The dextrose contained; 

Moisture, S*95|; ash, 0*3|) :— 

Before After Heating for 


Heating. 5 hours. 10 hours. 20 hours. 

Polarization .+ 10*0 .. + 9*8 .. + 9*7 .. 

Temperature. 23*5 .. 23-o .. 23*5 .. 23*5 


Volume required to reduce 

10 c.c. of copper liquor.. 6 c.c. .. 6 c.c. .. 5*95 o,c... 6 c.c. 

Effect of 10| Hydeochloeic Acib. 

After Heating for 

a hours. 10 hours. 20 hours. 

Polarizatipn .. . +7*4 .. 4-6*0 .. 4-5*0 

Volume required to reduce 

10 c.c. of copper liquor.. 5*45 c.c. .. 6*9 c.c. .. 7*2 c.c. 







There is, therefore, a distinct reduction in optical activity, although 
less pronounced than in the case of levulose. As the polarization 
diminishes there is a corresponding- variation in the reducing power. 
The action of ordinary water on levulose was next examined and 


compared with that of distilled water; both solutions containiug 
1 gram, of levulose in 100 c.c. :— 

Distilled Ordinary 

Polarization before heating (using a French Water, Water. 

polarimeter and dOO m.m. tube). 15*0 .. 15*6 

After heating for 12 hours in water bath .... 14*2 7*9 

Polarization (Clerget) after heating .. .. 14*4 ,. 8*0 

Aj)pearance of the heated solution .Colourless .. Yellow 


These results show that a solution of levulose, prepared with 
distilled water, is not appreciably affected by heating, as Mr. Been- 
has also observed. But the solution prepared with ordinary water 
loses nearly 50? of its optical activity after heating for 12 hours. 
Moreover, the addition of hydrochloric acid and the Clerget inversion 
does not modify this rotation, as we have ourselves proved. 

Now, in practice, levulose is heated in the presence of various 
substances, cane juice being a very impure liquid, and consequently 
the levulose ixndergoes change. This explains why the levulose in 
cane-molasses behaves differently to a pure solution of levulose. 

The foregoing observations by MM. H. Pellet and C. Quiilard 
explain the following points :— 

1. Why the reducing sugars in cane-molasses possess variable 

optical activity. 

2. Why optically inactive reducing sugars are present in molasses. 

3. And why the direct polarization may differ very slightly from 

the polarization after inversion by Clerget’s method (apart 
from the influence of subacetate of lead on levulose). 

It is evident that since the sucrose content of molasses is unchanged 
by prolonged heating, the polarization will gradually rise if the 
levulose in the invert sugar has not been already modified duiing the 
evaporation of the juice and sp-up. 

It should also be observed that levulose gives a strongly coloui-ed 
solution when heated in the presence of ordinary water. And it is 
also known that diluted cane-molasses, to which sugar has been 
added so as to raise the purity to that of the original juice, is much 
more strongly coloured than the latter. In our experiments, the 
colour of the diluted molasses was from 2 to 7 times as great as that 
of juice of the same purity"; the colour intensity varying with the 
quality of the canes and with the method of working. 

Hence, the less the alteration in the levulose the more pronounced 
is the colour of the molasses, and the greater the error between the 
direct polarization and the Clerget value. It is here assumed that all 
other conditions remain the same, since canes which contain the same 
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proportion of reducing sugars per 100 parts of sucrose, will contain 
more or less levulose according to their relative maturity. Thus, 
when the canes are perfectly ripe and contain more dextrose than 
levulose (or, perhaps, very little levulose), the syi’up and other pro¬ 
ducts are much less strongly coloured, although they contain an 
appreciable quantity of reducing sugars consisting mainly of dextrose 
which is stable nnder ordinary working conditions. 

Consequently, in the analysis of cane-products and, especially, of 
jnice, syrup, and molasses, it is unnecessary to allow for the variable 
optical rotation of levulose in the presence of an excess of acid, as 
must be done when dealing with pure levulose. 

We hope that Mr. Deerr will shortly confirm these observations. 

H. Pellet. 


DENATURED SUDAR. 

By Leox Pellet (Chimiste). 


By this name is understood in France a special product composed 
chiefly of crystallized sugar, mixed with a special “denaturent” 
consisting of salt (NaCi) and other simple substances. 

According to the French law of July 5th, 1904, this “ denatured 
sugar ” is (as are denatured spirits) exempt from all duties. It is 
used as cattle food, and also for the brewery. The denaturation has 
to he carried out in the following manner:— 

With 100 kg. of crystallized sugar, polarizing less than 95°, one 
mixes thoroughlj^ (1) 2 kg. of salt (itself denatured or not), (2) 
20 kg. of powder formed from alimentai'y oil-cakes. For the latter 
one can, however, substitute an equivalent quantity of meat meal, 
fish meal, fish guano, powdered peat, or diy exhausted pulp powder. 

For the hrew’ery one uses other denaturents. 

Since the promulgation of this law denatured sugar has been much 
used. It had already for a long time been used in Gennany and 
Austria. In France the demand for it had been voiced by a large 
number of agriculturists and chemists. Amongst them was M. 
Yivien, who has made a special study of the matter. 

The high alimentary value of sugar is now too well knowm to need 
dwelling upon; but it is interesting to note that sugar foods are 
particularly suitable as fattening food for cattle. 

For example, by giving daily to a cow or a horse one kg. of 
denatured sugar, and to a sheep 200 or 300 grammes, excellent 
results were obtained. At the present time this food costs about 
22 or 23 fr. per 100 kilogrammes, but varies slightly according to the 
nutrient matter which is added to the sugar. 
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The consumption of the sugar is increasing every day in France, 
as is shown by the following table published by M. Yivien in the 
Sucrerie Indigene et Coloniale,” and completed with the figures 
for the last months :— 


CoiN-siniPTiox OF De2^atueed Sugau (Calciilated IX Refixeb 
Sugar) ix Kilog. 


September 

Brewery. 

1904-05. 1905-06. 

. 24,421 .. 

Cattle Food. 
1914-05. 1905-06. 

October 

.... 2,938 

.. 78,466 .. 


.. 1,178 

November 

. .. 4,392 

.. 28,922 .. 


.. 13,196 

December .. 

.... 4,604 

15,475 

1,122 

.. 10,418 

January . 

. .. 2,963 

.. 34,104 .. 


. . 75,266 

February .. 

.... 3,j 8 < 

.. 46,516 .. 

808 

.. 160,873 

March 

5,169 

,. 47,915 .. 

152 

.. 103,854 

April .. 

.... 4,433 

.. 44,978 .. 

1,352 

.. 105,199 

May. 

. .. 8,620 


505 


June .. 

.... 10,983 


237 


July .. . 

. .. 19,569 


325 


August 

.... 24,885 


173 



92,343 

320,797 

(For S montbs.) 

4,674 

469,984 
(For S monthi 


It must be noted that 100 kg. of refined sugar are equal to 150 kg. 
of denatured sugar. 

The real consumption is thus about 700,000 kg. for the first 
eight months of 1905-06, and for the first four months it was very 
small. 

We are sure that this cattle food would give in England very good 
results for fattening stock, 

ISfoTE.—We can undertake to send samples to any person interested 
in this question. 


Expoi-ts of sugar frona Odessa to the Far East are said to have 
practically ceased because of the successful competition of Geiman 
exporters, who can send out their sugar on more favourable terms. 


In one of the last speeches made by the late Mr. Bichard Seddon, 
Premier of New Zealand, he said he was prepared to admit Australian 
sugar free into New Zealand, thereby sacrificing £186,000 of revenue 
per annum. 
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0]Sr THE YALIJE OE SUGAE IN CATTLE FEEDING. 


Oui’ attention has been called to some correspondence in the 
Farmer and Stocl' Breeder and Chamher of Agriciilture Journal on the 
advantage to he derived from the addition of soft moist sugar 
(muscovado) and cane sugar molasses to the daily rations of farm 
stock, especially on dairy farms. It is well known how rapidly the 
live stock kept on our sugar plantations fatten up and improve after 
crop time commences, and they get the addition of cane tops and 
other saccharine waste with their daily rations. 

YTe are aware of the introduction of “Molascuit” and “Molassine” 
as cattle foods. The former from cane sugar and the latter from beet 
sugar products. The sugar contained in these foods is virtually 
denatured and therefore has been very properly exempted from all 
duty. This is as it should be. But there is still room for a greater 
development of the principle of providing sugar for cattle feeding. 
In France we understand that steps are being taken to allow sugared 
cattle food to be prepared in bond so that the denatured sugar may 
be exempt from taxation. 

It remains for faimers and stock-breeders to put to the test of 
experiment the suggestions contained in the following letter by 
“ Eagus,” which we have taken from the above-mentioned journal. 
All that remains is for farmers to order one hundredweight parcels of 
the cheapest soft moist cane sugar (muscovado) and give the same to 
their stock in the proportion suggested by the correspondent. After 
a trial for a month the results might be made known. 

Sugar as a Foon for Live Stock. 

Sii%—As soft moist cane sugars are now arriving from the West Indies 
and being sold at low prices, the attention of all dairy farmers and others 
should be given to the value of mixing a small quantity of this soft cane 
sugar with the rations ,of their cattle for improving the quality and 
increasing the yield of milk, an allowance of 1 to 2 lbs. of this sugar being 
sufficient for milch cows per head per day mixed with their rations. Sugar 
has also been used with most satisfactory results for fattening pigs, allowing 
each pig 1 to lbs. of sugar per day mixed with sldm milk and barley 
meal. Pigs after a time eat sugar with relish and never seem to get tired 
of it. A reference to the authoritative work of L. S. Ware (Philadelphia, 
1902) will prove from the records of several official experiments the immense 
value in cattle feeding of simply mixing with the food some cane sugar. If 
dairy farmers and others would only use some moist cane sugar or cane 
sugar molasses to mix with the rations of their cattle, horses, and pigs, and 
keep a record of the results, the value of cane sugar as an addition to 
ordinary food stuffi would soon be manifest.—I am, &c., 


Eagus. 
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THE MEYER & AEBUCKLE PATENT EILM EYAPORATOR. 


We learn that the Patent Film Evaporator of Messrs. Meyer & 
Arbnckle is proving very successful. An existing triple e:Sect at the 
Usine Palmiste, Trinidad, o-wned by Mi-. Norman Lament, M.P., 
was recently fitted with this apparatus, and the improvement in its 
working was to all appearances so marked that some account of it 
will not be without interest. 

The triple as originally working had a steam pressure in the first 
drum of 10 lbs. per square inch above atmospheric pressure. The 
temperatui-es in the three vessels were respectively 200, ISO, and 
140 F., and the rate of evaporation per square foot of heating sm*face 
per hour was 4*8 lbs. 

In the second instance, with the Meyer & Arbuckle apparatus 
added, the pressure of steam in the first drum was only 5 lbs. above 
atmospheric pressui-e, and the temperatures in the three vessels 
were respectively 182, 170, and 135 F., the rate of evaporation being 
11*04 lbs. per square foot of heating surface per hour, an increase 
of 6*24 lbs. 

It may be added that the trials were made at the end of the crop 
under exactly equal conditions of working, that is, with the sugar 
cane juice treated of the same density and the heating tubes in the 
triple in the same condition as regards cleanliness in each case. 
There seems no doubt that if the apparatus had been put to work at 
the commencement of the crop, when the heating surface in the efiect 
was perfectly clean, the rate of evaporation of ll'OIlbs. per square 
foot per hour would have been materially increased. 

The manager of the aboye>-mentioned usine has expressed his full 
satisfaction with the new apparatus, asserting that they can now do 
more than double the work possible under the former conditions. 

We need only point out in conclusion that the firm who executed 
the above order of fitting the Meyer & Arbuckle apparatus were 
Messrs. George Fletcher & Co., of Derby, to whom the signal success 
of their plant must be gratifying. 


Two new private sugar factories are in co\u-se of erection at Behar, 
Bengal; this wili make in all six factories at work in that distinct. 


A great decline has taken place in the exports of Argentine sugar 
due to the abolition of the bounty formerly paid by the national 
Government on exported sugar. 
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THE OHEmCAL SELECTION OF SIJG-AE CANE.* 
By J. D. Kobtjs (Java). 

(Gontbiued from page 305,) 


In part these foregoing results are to be attributed to the fact that 
during the first selection plants whose small sugar content was only 
accidental, being occasioned by attacks of animal or vegetable 
parasites or other mischance, were nevertheless always classified as 
being poor in sugar. As no single trial was rejected in the 
calculation of the mean figures even if it was apparent that the poor 
group gave irregular results from the very commencement, we could 
not in this case expect the favourable results of the rich groups. 
T^niether yet other factors have entered into the case must be settled 
by further investigations. 

But in any case our results are of considerable importance for all 
cane sugar producing countries, since we have demonstrated that 
quite an appreciable increase in sugar output can be obtained at but 
small extra cost. 

One cannot of course select all at once the several million cuttings 
required annually for a sugar plantation. Such a labour coidd not 
be achieved, all the more when it has to he undertaken at the same 
time that the harvesting of the old and the planting of the new crops 
taxes the capabilities of the whole factory stafi. Besides that, the 
method would be pretty expensive as compared with the beet, since 
each mother plant only yields a few descendants. 

If in the mean we reckon on a fourfold increase in each cane plant 
and in the space of four years would plant the whole acreage with the 
progeny of canes rich in sugar, then we should requii'e for an average 
factory a quantity of about 200,000 cuttings, and since in carrying out 
a careful selection only the cuttings fi’om the 10|' of richest mother 
plants would he chosen, we should have to examine about half a 
million plants. 

We therefore endeavoured to shorten the process of selection and 
succeeded in doing so to a noteworthy extent by means of the already 
mentioned correlation between sugar content and weight. By a 
comparison of several thousand analysis figures with the weights of 
their respective cane plants, we found that the richest half of the 20| 
of heaviest plants contained on an average 90^^ of all the plants richest 
in sugar. 

It remained therefore to examine the 20^ of heaviest plants of a 
field set apart for ‘‘ selection ” work, and it was soon apparent that 
this was the essential standard of selection, by which methods 

*Read at the Int. Gungress of Applied Chemistry, Home, 1906, Special translation 
for 
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involving much time might be dispensed with and which might be 
carried out by a native plantation overseer. 

The number of plants that required to be examined was reduced to 
at least one-fifth and, since the large plants yielded more cuttings, 
even to a tenth part. 

Consequently only 50,000 to 60,000 plants required to be tested in 
order to fill the whole plantation within four years with the descendants 
of selected canes. If one then takes, each year, the richest plants from 
a field laid out with selected cane and uses them for further selection, 
one will see the sugar percentage gradually mounting up, in the same 
manner as we perceived it to do in the course of oui’ experiments. 

But w^e found yet another way of simplifying the work. In Java 
it is customarj^ to raise a fairly large proportion of the necessary 
cuttings in special fields, in order to make their planting to some 
extent independent of the period of the cane crop. Here the canes 
are not allowed to ripen, in order that the whole stalk may he utilized 
for cuttings ; by this means two to three times as many cuttings are 
secured to the hectare as from a hectare of ripe canes. 

We next succeeded in ascertaining that in the case of unripe canes 
of about 30 weeks old, there was a considerable dfiSerence in sugar 
percentage between the descendants of rich and of poor plants. It 
was thereupon possible in about 60 weeks to get doubly selected 
cane, as one first took from selected canes cuttings to plant the 
experimental fields with, and then, 30 weeks later, made a fresh 
selection from the young canes Just grown. 

One of my friends demonstrated that this selection is also easily 
carried out in practice. He began by selecting cane for the cuttings 
field of his factory, and ere long he succeeded, by using a polarimeter 
with a Pellet tube (such as was always employed hy us), in investi¬ 
gating 2,100 heavy plants per diem. The cuttings from the half 
richest in sugar were planted out, and he was able to secure 200,000 
kg. of selected cuttings within three months, sufficient for 50 to 100 
hectares of cane. As a consequence, the whole plantation could be 
filled within the third year with the descendants of selected canes. 

In the case of still younger, plants of about 20 weeks of age, no 
difierence in sugar content was found between the rich and the poor 
groups although the plants sprang from four-fold selected parents, and 
the con'esponding experiments six months later yielded no less than 
250 per cent, of variation. 

In practice selection is easily carried out. The laboratory is 
installed in a bamboo hut close by the field reserved for selection. 
When the field is reaped, one moves on to another field. To erect and 
fit out the laboratory requires at the most two days, and to move it on 
only one. 

The heavy plants coming in from the field (which had each to be 
tied up), were brought to the laboratory mills, of which latter we 
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employed fom\ The cane tops intended for cuttings were then sliced 
off, and the sugar cane, as well as the cuttings taken from it which 
were bundled together, all received the same reference number. The 
cuttings were hidden in a protected spot, the cane was ground and 
the juice examined. In the case of full grown cane both Brix and 
polarization were ascertained and therefore the available sagar was 
calculated. In the cuttings field the canes are frequently so short 
that a plant gives too little juice to allow its being spindled. We 
then contented ourselves with polarization. 

I believe that we can at the least count on a mean increase of 10 
per cent, in the production of sugar cane fields following on a three 
or four-fold selection, and subseqent increase without selection, 
whilst the extra cost is very small owing to the above-mentioned 
simplifications. 

In spite of all this, chemical selection is onlj" employed to a limited 
extent in the Java sugar factories. The reason of this lies in the fact 
that within the last few years the sugar cane varieties reared by us 
fi'om crossed seed have given distinctly larger yields. Since our 
experiment station is at present supplying the factories every year 
with about two million kg. of valuable cuttings derived from varieties 
of four years’ cultivation, these attain the object in view much more 
speedily ; and it is owing to that that the mean production of all the 
Java factories rose from 7,500 kg. of sugar in 1S96 to 10,000 kg. of 
sugar per hectare in 1904 and 1905. 

The individual plants of this new variety, which have not had much 
time to vaiy, show far fewer differences in their composition than do 
the old common varieties; hut we have succeeded in establishing the 
fact that even in the case of these varieties a selection is possible, as 
e.g., with a four-year old specimen an improvement of 4 to 8 per cent, 
was obtained within two years. 

Anotlier plot of varieties reared from seed is still under investigation 
so that w-e may have evolved a good method, when the factories succeed 
in findinlg from the new lots varieties most suited to their needs, since 
the iatteir are in general pretty sensitive to differences in soil and 
climate, t 

We hawe ourselves employed chemical selection for some years past 
in. the choice of the parents used in our cross-fertilization experiments. 
As is knfewn, blossoming of the sugar cane occims very sparingly with 
many varieties, in some cases not at all. Owing to this limited 
blossompg it is extremely dildcuit to work with single plants; 
consequhptly we planted the varieties, which we proposed to cross, 
pn>miseuoe|sly, and left the wind to accomplish the pollination when 
panicles sht^wed themselves at all. There are now comparative 
experiments in progress where in one case all the parents are rich in 
sugar, in other eases all of them have proved poor. Since in 1905 an 
exceptional amoffpt of seed was reaped, about 3,000 seedlings of each 
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group were obtained wMcb will sbow tbis July to wbat extent 
ebemical selection can further serve us. 

It is therefore evident that through chemical selection sugar cane 
cultures are considerably benefited, and are placed in a better position 
to compete. 

If through this competition we may possibly cause some damage 
to European agriculture, yet I believe that from these experiments 
very weighty consequences will result for other European cultural 
growths. 

As far as I know, till now the chemical selection of vegetatively- 
increased plants has not been successful; for example, not in the case 
of potatoes, on which exhaustive experiments have been carried out. 
By analogy with our results, they would most probably succeed if 
one based one’s selection, not as hitherto according to the starch 
percentage of individual tithers, but according to that of the collective 
tuhers of a plants and then emxfioyed the tubers of the richest plants for 
further planting experiments. 

We are encouraged to takethisview because von Seelhorst has already 
succeeded in demonstrating that in the case of potatoes a high weight 
of the collective tubers of a plant is an inherent property, just as we 
found to be the case with sugar canes. 

Although tropical husbandry must frequently seek its own path, 
because laws which hold good for European conditions do not always 
apply there, it has yet as a whole much to be thankful for in the 
scientific researches of European experts. I should therefore be glad 
if the methods of selection evolved by us for the sugar cane should 
on their part prove of value to European agriculture. 

The results arrived at by our experiments are laid down in the 
following conclusions:— 

1. Difierent stalks of the same sugar cane plant vary widely in 
sugar percentage, even when they are of the same age. Consequently 
we founded the chemical selection on the analysis of the juice of the 
whole plant, not on that of single cane stalks. 

2. The variability in sugar percentage of various sugar cane 
varieties is very different. Those grown from cane seeds do not 
vary so much as the old varieties. 

3. The juice of the heavier plants is richer in sugar than of the 
lighter ones, and those plants that have the richest juice are the 
heaviest. 

4. Plants grown from cuttings derived from canes rich in sugar 
are heavier and contain more sugar than those grown from average 
plants or from plants poor in sugar. 

5. When we select the richest canes from the descendants of canes 
that were already rich in sugar, and also the poorest canes from the 
descendants of poor canes, and go on in tMs way for some years, we 
very soon arrive at a considerable impi'ovement of the rich canes 
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(40^^ in five years) and a heavy depression in the descendants of the 
poor ones (601 in five years). 

6. The descendants grown from cuttings of once selected canes 
remain richer in sugar for at least four generations, and show as an 
average of 40 experiments only a very small decrease. 

7. The correlation of a high sugar percentage in the juice and a 
heavy weight of the cane plant simplifies the method of selection in 
a remarkable way. It is sufficient to select those 20^ that are the 
heaviest, ne., the stinngest tillered plants of the canefield, and plant 
the cuttings of one-half of these, viz., of those richest in sugar. 

S. We proved that difierences in the juice of the descendants of 
rich and poor canes are already visible at an age of 30 weeks and that 
it is possible to perform the selection at that age in the fields we use 
in Java for the propagation of cane cuttings. Highly selected canes 
of 20 weeks did not show any difierence in the juice of the rich and 
the poor plots. 

9. It is very probable that the same method of chemical selection 
that proved such a success with the sugar cane will give similar 
results with potatoes, if this selection will be founded on the starch 
percentage of all the tubers of a potato plant, and not on that of 
single tubers, as was done in former experiments, 

J. D. Kobus. 


SIMPLE METHODS OF GHEmCAL CONTEOL. 
By T. H. P. Hebiot, F.O.S. 

f Continued from page 29oJ^ 


XII. 

The Coi^tbol oe the Sugabs. 

Closely connected with the subject of the last chapter is the quality 
of the factory exports, so that it vsill he convenient to consider these 
before entering upon the intermediate stages of manufacture. 

In the case of grocery sugars, where appearance is the first con¬ 
sideration, chendeal analysis does not help us much. Colour may, of 
course, be roughly measured as in the case of the Dutch standards”; 
or equal weights of the sample and of the standard may he dissolved 
in equal volumes of water and the resulting solutions compared as 
regards depth of colour, ttirhidity, &c. Apart from colour, the 
sparkling appearance of high-grade crystals is due to the regular 
shape of the individual crystals, and can only be secured by careful 
handling of the syrup and masse-cuite in the pan. With a view to 
maintaining this department of the factory at its maximum efficiency 
it is a good plan to compare samples of crystals cured from each 
strike of masse-cuite, so that the pan-boiler may be promptly called to 
account for inferior work. 
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Raw sugar^ on the other hand, is sold on a basis of the polariscope 
test, which also serves for fixing the duty. Although the manu¬ 
facturer usually sells his sugar through an agent who employs his 
own chemist, it is frequently desirable to Imow the polarization of the 
sugar as it leaves the factory. Or, it may be that the manufacturer 
is called upon to supply crystals of a given polarization. 

The analysis of sugar is therefore of interest to the practical man, 
whilst to the chemist it shows how much of the indicated sugar in the 
juice is recovered in marketable form. By bringing the polariscope to 
bear on the exports as well as on the imports our calculated percentages 
(see Eecord C in last chapter) have a much more definite meaning 
than when only the weight of imports is recorded. Thus, 100 tons of 
refining sugar polarizing 96*0 is made up of 96 tons of pure sucrose 
contaminated with four tons of other substances (mainly moisture, 
glucose, and traces of mineral matter or ash). To convert tons of 
commercial sugar to tons of pure sucrose it is therefore merely 
necessary to multiply by the polarization and divide by 100. As it is 
still the general practice to express the percentage on the indicated 
in terms of commercial sugars, both statements are included in 
Becord C. 

Sampling akd Analysis op Sitgahs. 

To secure a single sample representative of the day’s output it is 
sufficient for the sugar weigher to abstract a small measureful of 
sugar from each bag he fills, emptying the measure into a small dry 
keg or other receptacle. At the end of the day the contents of the 
keg are emptied out, thoroughly mixed and a measureful removed to 
serve as a laboratory sample. If there is no time to test the sugar 
every day, a weekly sample may he collected by storing one measure¬ 
ful, taken fi*om each of the above daily samples, in a closed vessel, 
from which a final sub-sample is removed for analysis. 

The German silver basin having been accumtely counterpoised on 
the balance, the ‘‘normal polariscope weight” (26‘0A8 grams.) is 
added to the right-hand pan, and the basin is haK filled with the 
sample of sugar added by means of the bone spatula. The balance is 
“tried,” and some sugar added or removed as may be necessary. This 
is continued until the addition or removal of a single grain of sugar 
leaves the balance in equilibritim. If the grains are large, one or 
two may be crushed to a powder in order to make the final adjust¬ 
ment exact. 

The weighed quantity of sugar is next dissolved by following the 
instrnctions given in Chapter lY.; 2 cc. of basic acetate of lead being- 
added to the measure flask before the contents are diluted to the 
100 cc. mark. The solution, after being thoroughly mixed and 
filtered, is polarized in the same manner as the juice, but in this case 
the scale-reading of the polariscope gives the percentage of sucrose 
without any calculation. 
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XIII. 

Betectiois’ op Avoidable Losses. 

Tlie factory chemist is usually called upon to account for the whole 
of the indicated sugar entering the factory, and to do this he must 
not only analyse every j>roduct into which the juice is worked up, 
but must also have facilities for weighing or measuring large masses 
of these products. 

As this work is beset with technical difficulties and occupies much 
time, we shall here substitute some simple tests which can be carried 
out by those who have other duties to attend to. 

The loss of sugar in the niegass (which is only partially avoidable) 
having been already dealt with, we may pass to:— 

[a) The Loss of Sugar m the FiUer- 2 ^ress Cahe, 

"With modern presses, the loss of sugar as juice is left in the cakes 
should not exceed 4^ on the indicated; the cake itself containing from 
7 to lOj'" of sugar, A sample is secured by breaking off a small 
fragment from several cakes and crushing these to a coarse powder 
in the wedge wood mortar. Pifty grams, of this powder is weighed into 
the metal basin, transferred to the empty and clean mortar, and 
rubbed up with sufficient water to form a cream. The latter is then 
poured thi’ough a funnel resting in the neck of a 200/220 c.c. measure 
ffask. The residue in the mortar and that adhering to the pestle is 
rinsed into the flask with small additions of water, 10 c.c. of basic 
acetate of lead added, and the contents of the flask diluted exactly to 
the lower (200 c.c.) mark. The flask is shaken vigorously and 
emptied into a hydinmeter immersion jar, where tbe mixing can be 
completed by closing the month of the jar with the palm of the hand, 
and inverting the jar several times. The mixture is then filtered and 
the filtrate polarized; the reading of the scale giving the percentage 
of sugar in the sample examined. It will be noted that in this case 
the 50 grams, of sample have been diluted to 200 c.c. (or 25 grams, to 
100 c.c.) instead of the normal weight of 26*048 per 100 c.c. This is 
done to avoid a correction for the volume occupied in the flask by 
the insoluble matter, of which the sample contains about 40^. 

A knowledge of the sugar content of the cake is not of much 
interest unless it is desired to calculate the loss of sugar from the 
gross weight of cakes discharged from the factory. If the cakes are 
firm and fairly brittle an analysis is generally superfluous, so that it 
is well only to test samples when the work appears to be at fault. 

(&) Loss of Sugar due to Defective Pan-boUmg, 

In order that the crystals produced in the pan may be subsequently 
freed from impurities (molasses), the pan-hoUer is obhged to leave a 
certain amount of sugar in solution, which is recovered on reboiixng 
the separated molasses and recxystallizing the resulting masse-cuite. 
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As tMs course unaYoidably leads to differences in quality and sale 
prices of tbe successive grades of crystals tlius obtained, the impor¬ 
tance of securing as large a* proportion as possible of the superior 
grades is sufficiently obvious. A* loss of first product, even though, 
recovered in the form of second and third products, is clearly a loss 
in value, and is due to two defects in the pan work:— 

1. Incomplete boiling, whereby too much sugar is retained in 
solution in the fluid portion of the masse-cuite. 

2. Irregular boiling, resulting in the formation of crystals of 
various sizes, and loss of the smaller crystals which are carried 
thi’ough the centrifugal limes by the molasses. 

In the case of low grade masse-cuites, boiled “ smooth,” a serious 
loss may occur if the curing operation be commenced before crystal¬ 
lization is complete. 

In order to detect this loss of first product we propose to ascertain 
what percentage by weight of eui*ed sugar is obtained from each 
strike of syrup masse-cuite discharged from the pan. It being 
impracticable to weigh and cure each strike of masse-cuite separately, 
we must work on an experimental scale, as follows:— 

MaBBe-mite Test ,—The weight of masse-cuite to be tested is deter¬ 
mined by the size of the centrifugal baskets in use, the object of the 
test being to cure a weighed quantity of masse-cuite under ordinary 
working conditions. A basket, 30 in. in diameter (the most general 
size), has a working capacity of 3 cubic feet, and the capacities of 
other sizes of baskets are usually stated in the makers’ catalogue. As 
3 cubic feet of masse-cuite weigh about 250 lbs., the charge is more 
easily handled if divided into three portions of a cubic foot each. 
Three stout wooden boxes, each provided with two pairs of handles 
(see Chapter H.), serve for conveying the masse-cuite from below the 
pan to the sugar-scale, and thence to the centrifugals. 

As the masse-cuite fiows from the pan, small portions of the strike 
are caught on a spade and transferred to the boxes, the latter being 
filled in turn. The sampling should not be hurried, but so timed that 
the fivst box is full when about one-third of the strike has been 
discharged, the other boxes being filled at the same rate. In this 
manner it is easy to collect three cubic feet of masse-cuite which will 
accurately represent the bulk of the strike, even though the contents 
of the pan were not nnifonoly mixed. 

The filled boxes are piled, one above the other, upon the platform 
of the sugar scale, and the gross weight accurately noted. The 
contents of the boxes are then emptied into a single centrifugal 
basket, and re-weighed to find the tare. The experimental charge is 
then cured without the use of water or steam, which would dissolve a 
certain quantity of crystals. It is better to spin the basket for a 
longer time, say ten minutes, and always to carry out the experiment 
under the same conditions and with the same basket. A small 
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sample of the molasses, eaugKt direct from the outlet of the centri¬ 
fugal, should be reserved for a future test (see below). The cured 
sugar is finally discharged upon a fared tray and weighed. We give 
an example:— 

Net weiarht of cured sugar =171 pounds. 

-X 100 = 65-8|. 

,, ,, masse-cuite = 260 pounds. 

This may be taken as a fair average result, but as the percentage 
fluctuates considerably with the varying purity of the juice, an 
additional check is desirable. 

Eecollecting that ■puritij merely expresses the ratio between the 
sucrose and total solid matters, it is obvious that the p>urity of the 
juice is not efiected by evaporation of the contained water, and, 
consequently, that the purity of the masse-cuite is approximately 
the same as that of the juice from which it has been made. By 
ascertaining the purity of the masse-cuite we are therefore able to 
decide whether the experimental yield obtained as above is good, bad, 
or indifierent. In the example given, the purity of the masse-cuite 
was 88*0, hut we must explain how this is ascertained. 

Before weighing the three boxes, a few ounces of masse-cuite are 
removed from each and thoroughly mixed. About three ounces of 
this mixed sample (actual weighing is not necessary) are placed in a 
wide-mouth stoppered bottle,* and as much rain-water added as will 
fill one of the jars used for testing densities. The bottle is then 
vigorously shaken at intervals until every trace of masse-cuite is 
dissolved, when the density of the solution is observed by means of 
the Brix hydrometer. If the density, corrected for temperature, falls 
within the limits, lo*0-20*0, the degree of dilution^ is sufficient. If 
above 20*0 a little water must be added; or if below 15 a little more 
masse-cuite must be dissolved in the original liquid. Having thus 
prepared a solution of masse-cuite of approximately the same density 
as the original juice, the solution is to he analysed in precisely the 
same way as the juice; the purity being then calculated from the 
density and per cent, by weight of sucrose (see Chapter X., p. 191). 

The masse-cuite test can only be applied to low grade masse-cuites 
when these have been crystallized in motion; In the usual form of 
crystallizing tank a partial separation of sugar takes place so that it 
is practically impossible to secure a representative sample of the 
mixture. 

In order, then, to control the later stages of the pan work we must 
examine the final molasses, and satisfy ourselves that it contains the 
minimum of dissolved sugar. If the first and final stages of the 
boiling pass muster, the yield obtained in the intermediate stage or 
stages will have been satisfactey, 

^ One of those used for preserving samples of juice. 



355 


Now, it is hardly necessary to state that the final molasses contain 
at least 30 per cent, of sugar which could be crystallized if the 
accompanying impurities were separated- No economic method of 
doing this having yet come to light, this residual sugar is generally 
converted into alcohol, and thus recovered in another form, or the 
molasses are sold for a mere song. In factories not equipped with a 
distillery it becomes of vital importance to extract as much sugar as 
possible from the molasses. 

How much sugar the final molasses ought to contain largely depends 
on the purity of the Juice, or, more correctly, on the nature of the 
impurities present, some of which tend to keep the sugar from 
crystallizing, and are therefore known as mol asses-formers. But, 
instead of examining the impurities, which would entail rather 
i ntricate methods of analysis, we can anive at the desired information 
by means of an experiment which requires a word or two of 
explanation. 

If the syrup masse-cnite is cured hot (the most general practice) the 
molasses escaping from the centrifugal will be a super-satui*ated 
solution of sugar; that is, a solution from which sugar will crystallize 
out on cooling. Even whilst still warm, such molasses invariably 
contain a large quantity of crystals which are too small to be retained 
by the liners of the centrifugals. Eubbed between the finger and 
thumb, such first molasses are felt to be granular, whereas true or final 
molasses are perfectly smooth to the touch. The said crystals re¬ 
dissolve during the re-boiling of first molasses, and re-appear on 
cooling as second or third sugars. Consequently, if what is called 
first molasses could be completely deprived of crystals, the remaining 
fluid would be true molasses, containing the minimum quantity of 
dissolved sugar. We propose to remove these crystals by filtering 
the cold molasses through a strainer of a much finer texture than that 
-employed for the centrifugal liners. 

Molasses Test .—This is carried out on the sample of molasses 
reserved from the masse-cuite tes% but time and labour can be 
economised by mixing together many samples of molasses, and 
cari’ying out the test at the end of each week. 

Assuming that every strike of syrup-masse-cuite is tested as directed 
above it will be suflficient to reserve one test-tubeful of molasses from 
each experiment, storing these together in a tin canister capable of 
holding about two pints, and provided with a lid. The contents of 
the canister must be thoroughly mixed every time a sample of 
molasses is added, as stirring promotes crystallization. At the end of 
the week the canister will be more or less filled with cold molasses, 
but in order to allow time for the later additions to become fully 
crystallized, the next operation of filtration may be delayed until the 
following week. Even with this delay the result will he obtained 
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many days in advance of the slow operations in the factory where the 
same molasses are being boiled and re-boiled at long intervals. 

The filter is made of closely woven brass wire, having 100 meshes 
to the lineal inch. A square piece, measuring 12 inches on each side 
is folded and re-folded in exactly the same manner as a filter paper"^ 
but making only four folds in all. The four corners of the square, 
which now project from the broad end of the folded gauze (see 
Fig. 11. Chapter lY.) may he cut away with a pair of shears, so that 
the piece of gauze is rendered circular in form when opened out flat. 
In doing this, the folds must not, of course, be obliterated; but, by 
careful handling, the gauze filter is given a form similar to that shown 
in Fig. 12, so that it can be inserted in a large glass funnel. To 
render the filter effective, every trace of grease is now removed from 
the gauze by immersing it in a strong solution of caustic soda, and 
then in several changes of clean water. Whilst still quite wet the 
filter is placed in the funnel, the latter being supported in the wooden 
ring of the filter stand instead of the arrangement shown in Fig 13. 

The week’s sample of molasses is now transferred to the filter-gauze 
until the latter is quite full. A small cylinder is placed under the 
funnel, to catch the filtered molasses, and the funnel covered with a 
ground-glass plate. 

In spite of the fine gauze-mesh, the first portion of the filtrate 
contains many minute crystals wMch can be seen on spreading a drop 
or two upon a clean piece of glass and holding this in fx’ont of a 
sti’ong light. The appearance will be much the same as that of syrup 
at the ‘‘graining point.” By rejecting the first ounce of filtrate, 
that which follows will be free from crystals and, therefore, true 
molasses. 

This is collected in a 100-110 ce. measure flash, which has been 
previously allowed to drain dry and accurately weighed. The support 
holding the funnel should he raised or lowered so as to cause the 
stem of the funnel to just enter the neck of the flask (if the former be 
not too wide). 

Thus arranged, the appai'atus must be left to itself for several 
hours; in fact, a whole day may sometimes elapse before sufficient 
material is collected for analysis; namely, the half-normal weight 
(13*024 grams.); a single weight of this value being furnished with 
the polariscope. This is added to the tare of the empty flask on the 
right-hand pan of the balance, and as soon as the flask contains 
sufficient molasses to torn the scale, a small quantity of the latter 
may be removed by means of a glass rod until an exact equilibrium 
is secured. If too much molasses is thus removed it is merely neces¬ 
sary to tonch the interior of the neck of the flask with the moist rod 
in order to return a fraction of the material removed. The adjust- 
ment must be continue d until the index-pointer of the balance 
* See Instructioaa, ia Chapter IT., p. 46&. ~ ^ 
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remains stationary at the zero line, or swings to equal distances on 
either side. 

Some hot rain-water (preTiously heated in a test tube) is added to 
the flask, and the latter gently shaken from side to side until the 
molasses are dissolyed. The solution must then be thoroughly cooled 
by immersing the body of the flask in cold water and gently shaking. 
10 cc. of lead solution are run in from a pipette and, finally, as much 
water as will dilute the whole exactly to the lower mai'k (100 cc.). 
After mixing, the solution is filtered and polarized as in the analysis 
of juice and sugar. The mean of 5 readings multiplied by 2 gives 
the percentage of sucrose. 

The final molasses obtained in the factory can also he sampled daily, 
and analysed once a week. It is rarely quite free from crystals, but 
these should not he removed by filtration as they constitute part of 
the actual loss of sugar to be detected. As there is plenty of this 
material for analysis, it is weighed into the counterpoised metal basin, 
and dissolved therein by stirring with cold water; the half-normal 
weight being taken as before, and the same volume of lead solution. 
This simple method of analysis is not very accurate in the case of 
such impure material as molasses, hut provided that the test is 
applied in both cases under exactly the same conditions, the figures 
obtained will be strictly comparative, and therefore of practical 
value. 

In comparing the sugar content of the molasses prepared in the 
laboratory with that of the final molasses obtained in the factory, a 
close agreement must not be expected although the differences should 
not he great. The liming of molasses before or during re-boiling has 
some effect on the subsequent crystallization, and it is also necessary 
to compare molasses of the same origin (/.e., derived from the same 
first molasses). By averaging the analytical results obtained during 
the whole crop season, a much more satisfactory conclusion can be 
arrived at. 

(c) Losses of sugar during curing. 

These are mainly due to the excessive use of water (or steam) for 
purging the sugar, and can only be partially avoided in the manu¬ 
facture of white crystals. A few experiments should be made in 
which baskets charged with the same masse-cuite are spun for a 
given time with diminishing quantities of purging water (or shorter 
applications of steam), and the resulting sugars polarized and their 
colours compared. In the case of refining crystals, the use of water or 
steam in the centrifugals should he dispensed with entirely. 

fTo he eontimted,) 
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THE CONTEST BETWEEN BEET AND CANE SUQcKU* 
By SiaMUNB Stein, Liverpool. 

fCoHtinned from page 29S.J 


2. Cane Stoar. 

In the sugar family cane sugar is the elder brother and should have 
"been mentioned first. As however it has been the more modest of 
the two in regard to progress and has kept for a long time silent and 
only recently adopted the scientific principles of its younger rival, we 
have given it the second place in our consideration. If we find in the 
beet sugar industry only the most scientific and the most modern 
factories in existence, we find still extant in the cane sugar industry 
the older methods known many hundreds of years ago. We find the 
most primitive methods in the Ea.st Indies but we must give great 
credit to the wonderful installations in Java, Cuba and Hawaiian 
Islands. We have to record in this industry very small yields in 
India, but astonishing yields in the Hawaiian Islands. What 
ingenuity, hard work and science have done of late years for the 
Continental beet sugar industry to bring it to the position it holds 
to-day, the wonderful power of nature and the tropical sun has like¬ 
wise performed for the sugar cane for many centuries past. I shall 
deal in my paper with only the principal cane sugar countries. It 
would be impossible for me to refer in this general paper to the many 
small territories that grow cane, as its scope is strictly limited by our 
careful committee, but you can easily dmw your own conclusions 
when you describe the life of a rich man and then say that similar 
considerations rule in the case of his less fortunate neighbour. Let 
us commence with 

(a) Java. 

I mention this country first as in the cane sugar world Java takes 
the foremost place. We find here scientific cultivation of cane united 
with scientific manufacture of cane sugar and properly equipped sugar 
factories. From very small beginnings this industry has increased 
until now Java produces nearly a million tons of cane sugar. It was 
by the aid of the Dutch G-overnment that this industry was brought 
to its present high state, and sugar forms the principal product of 
manufacture and export in that island. Its dense population is 
mostly interested in the cane cultivation and to such an extent that 
very little land remains for the people to cultivate for themselves 
other products for their maintenance. The area of cultivation cannot 
he extended ad libitum as only certain parts of the island are suitable 
for cane growing. The high state of scientific cultivation has raised 
the yield of cane per acre to about 40 tons; the yield of sugar is, 

* Read afc the International Congress of Applied Chemistry, Rome, 2906. 
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however, between 10'^ and 11|'. There are only a few factories which 
are owned by the Chinese, and these are worked in the old antiquated 
style. An impoidant discussion took place some time ago regarding 
the cost of cultivation and the working of the sugar cane in Java. 
This is a question of great importance considering the considerable 
part Java has played and is playing in the supply of sugar to the 
world’s sugar market. From all the inquiiies I have made I conclude 
the cost of producing sugar there is about 9s. per cwt. free on 
board. Considering this is the price in one of the most important 
and progressive of the cane sugar countries, it gives us a fair criterion 
for contrasting the working of cane sugar factories with Continental 
beet sugar factories. Most of the Java sugar goes at present to China 
and Japan and a certain quantity to the U.S.A. Last year an 
appreciable quantity was shipped to the United Kingdom. 

From latest information we learn that the manufacturers in Java 
are looking forward to a very bad time on account of the great 
difficulty of finding the necessary capital which such an industry 
and such an agriculture requires. 

(5) QXJEEiS’SLAJS'D. 

Here we find the chief difficulties lie in the climatic conditions and 
the exhaustion of the soil. Plant diseases and pests trouble the 
planters very much. The labour question also plays an important 
part. By the law of the country, from the year 1906 the importation 
of coloured labour once employed on a very large scale is forbidden. 
What this means, you can easily imagine. The cultivation of the 
cane is not very much up to date but hopes are expressed that this 
will improve. The crop does not cover the consumption of the 
Australian Continent, at least 60,000 tons of sugar have to be im¬ 
ported. As the Maclmy Mercury predicts, a very bad time is coming 
for the Queensland sugar industry on account of the stoppage of 
coloured labour. 

(c) Hawaiian Islands. 

The industry in these islands exists beneath the protective sway of 
the Ameiican Government. Here we see splendidly equipped 
factories with the newest machinery and appliances, scientific 
management, scientific agiiculture and yields of sugar per acre never 
before heard of in any other sugar country of the world. American 
and English capital has found its way here since these islands had the 
good fortune to come under the rule of the stars and stripes. A great 
amount of money was expended lavishly just to show to the sugar 
world how much sugar could be produced, irrespective of what it 
cost; cost what it may the high j)ercentage of sugar must be shown. 
This, however, is not business. Tery costly irrigation systems have 
been installed, the steam plough works everywhere and very deep 
ploughing not known in any other country is the rule. If, however, 
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we look behind the scenes we find that all this expenditure for the 
items mentioned is so enormous, that the cost of producing this vast 
quantity of sugar per acre is higher than in any other country. 
From infonnation I have received, sugar could not be produced 
cheaper than Ss. 6d. per cwt. in the factory in this country, not 
counting the heavy expenditure to send this sugar to the ports of the 
U.S.A. As long as Hawaiian sugar can come duty free to the IJ.S.A. 
Hawaii has a great pull. What will it be when the time arrives 
when the U.S.A, market is more than stocked by their own pro¬ 
duction and more American sugar is available than the people of the 
U.S.A. can consume? There will he a fight and a stagnation and 
then we shall see who are the fittest and who are the survivors. We 
must not forget here the labour question. The natives are not fitted 
for heavy work. The Chines© who used to work very well have been 
excluded by law and now the Hawaiian planters try to import coolies 
from India and likewise Portuguese from Madeira and Azores; 
further, labour has been imported from Spain, Italy, Norway, Corea, 
Japan and Eussia, It is the labour question again and again which 
troubles the planter. Hawaii produces about 370,000 tons of sugar. 

{ d ) Mattritiits. 

This Island produces at present 200,000 tons of sugar. Heavy 
manuring brings large yields of cane. The process of manufacture 
on this island varies very much. We find the most primitive and old 
fashioned factories along with the more modern ones and those well 
equipped and up to date. The labour question is better here as they 
have imported coolies from India the last few years, and therefore 
the manufacturer works more cheaply. The great drawbacks in this 
island are the peiiodical cyclones which visit the place and occasion¬ 
ally bring great distress to the land. The sugar produced is sent 
mostly to East India and South Africa. 

(e) Cuba. 

For many years Cuba was, and still is, the place at which the 
whole world’s sugar market looked with a suspicious eye. Cuba was 
for a long time the greatest sugar producer in the whole world, and 
she at present still produces over 1,000,000 tons per annum. We find 
here that for half a year rains prevail in the island and provide good 
conditions for vegetation. The soil is very fertile, frosts are unknown 
but still only a small part of the island is cultivated with cane, and it 
is an open question whether the cane cultivation will be extended. 
We have all read reports in the papers about Cuba, saying that she 
may produce three to four million tons of sugar, flood the world's 
sugar market with it and bring great distress to all. According to 
my information and to the investigations which I made about Cuba 
when I was in America last year, I am sure that it is impossible to 
enlarge the cane cultivation to any great extent. Not all the land of 
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the island is suitable for cane growing, and a great part of the soil 
has already been exhausted, and only by heavy manuring can it be 
brought to a certain degree of fertility which is necessary for the 
successful cultivation of the cane plant. The well known difficulties 
in transport must not be forgotten. As just mentioned the climatic 
conditions of this island are peculiar. We find the period of rains is 
from April to June, and from these rains the cane suffers very much. 
The sugar contents are lessened and a great quantity of invert sugar 
is formed. The planters, therefore, try to finish the campaign as soon 
as possible to prevent any loss. We find here well-equipped factories 
with the newest machinery and working under scientific manage¬ 
ment. We also find old models working in the old fashioned way. 
It is very difficult to spteak about the cost of production in this 
island, but in any case it cannot be very small when one considers 
the very heavy wages paid for labour. The negro population who 
were once slaves are now freed men and demand high wages. Other 
industiues existing in the island, such as tobacco plantations and 
mines, do not cheapen the cost of labour. The almighty dollar easily 
finds its way here, and a 20^ reduction on the import duty of Cuban 
sugar into the U.S.A. was accorded in December, 1903; this has 
helped the industry very much and causes nearly all the sugar to go 
to the States. How will it be if the U.S.A. possessions extend them 
production so far that it exceeds the consumption ? How will Cuba 
fare then ? In what relation will she stand to the other sugar pro¬ 
ducing conntiies of the world ? We shall see then by the survival of 
the fittest which is the superior. If Cuba receives in time to come 
more concessions from the United States or perhaps is allowed to 
import duty free into that country, she may then enlarge the area of 
her sugar cultivation. 

{/) Louisiais^a. 

This territory is entirely dependent on the state and changes of 
climate, and the great enemy of the Louisiana planter is the frost. 
His great friend is the Mississippi; the latter’s fertile valleys are the 
great tracts for the cultivation of good cane and the production of 
good sugar. But old planters have complained to me about their 
difficulties regarding labour. The times have passed when each 
planter had his hun dreds of slaves. The State destroyed the prosperity 
of the planter by the abolition of slavery. But it helped them by the 
protective tariff, and so we now see Louisiana producing 300,000 tons 
of sugar. The cane, however, is not very rich because the time of its 
vegetation is only very short. We see in Louisiana well equipped 
factories under very good and scientific management but we also see 
old plantations producing only syrup. I myself inquired on the spot 
into the cost of production of sugar there, and I may say that the 
cost in Louisiana is still very high and cannot compete with European 
beet. Everything depends on how long the U.S.A. will keep her 
protective hand over the home sugar industry. 
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{ g ) PoETO Pico. 

Another of the protected children of the TJ.S.x‘1. I mention this 
island specially in spite of its only producing 210,000 tons of sugar, 
because being a U.S.A. possession, its sugar goes duty free into the 
States. It has been suggested on many occasions that this island like 
Cuba would extend her sugar production many times, but after 
making inquiries myself I must he allowed to dispute this. There is 
much to the credit of this island, cheap labour, good factories installed 
by American capital, fertile soil, and a good climate. The cost of 
producing sugar as published in American summaries, shows that it 
is no lower than in the principal beet districts of Europe. The 
mountainous conditions of the island prevent the extension of cane 
culture to any great extent. 

I have mentioned here only the most important cane countries 
which will play an important part in the coming sugar contest. The 
scope of this paper forbids me to go further and mention other still 
important cane countries. 

Ei'om very small beginnings the world’s sugar industry has risen 
to its present gigantic dimensions. From one million tons 60 years 
ago, we produce now 13,000,000 tons of sugar. 

The fight existing now in the different sugar producing countries 
between cane or beet consists in each taking advantage of the con¬ 
sumption to distribute the production at the best possible prices. For 
many years the cane sugar industiy was under a great disadvantage. 
Continental beet countries allowed to the sugar producer bounties, 
doles and presents on the exportation of their sugars. 

By the Brussels Convention, however, beet and cane have been put 
on the same level in the world’s sugar market, which is now free to 
both of them. The beet sugar industry with its regular scientific 
cultivation and manufacture has a permanent opponent in the cane 
sugar industry with its manifold processes of manufacture and 
varieties of products. In the scientific making of cane sugar many 
processes have been adopted by these manufactui'ers which were in¬ 
vented by the ingenuity of the beet sugar manufacturer. Friendship 
should exist between master and pupil. We very often are told that 
the cost of producing a cwt. of cane sugar is very much lower than 
that of producing a cwt. of beet sugar. Thus I was informed not long 
ago by one of the principal and best versed men in the sugar industry 
in England that beet can never compete with cane. But I have laid 
facts before you from which you may derive your own conclusions 
and judge for yourselves. 

The price of sugar on the world’s sugar market is not determined 
by the very low cost of production of one single country which with 
favourable conditions of climate, labour, &e., produces sugar cheaply. 
The price, however, is regulated by the cost of production in those 
sugar producing countries which are not so favomably situated but 
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whose production is necessary and needed to cover the world’s demand 
in sugar. How does it stand therefore in years of a sugar crisis ? If 
the supply exceeds the demand and the market is over-hurdened with 
sugar the prices must fall. In this crisis only the fittest can survive 
and only those sugar producing countries who can sell the cheapest 
can dictate the prices to the world’s sugar market. In such a crisis 
the weakest must fall, and they must stop their sugar production or 
at least greatly limit it. In an equal fight with equal weapons cane 
sugar and beet sugar will each have the same facilities and drawbacks. 
We are all depending upon the consumption, and the consumption is 
increasing. Beet and cane are on the world’s sugar market placed 
side by side, no superiority is given to one or the other, there is room 
for both and there is no time for jealous attacks or complaints. 

It is not the quantity of sugar which is produced which counts for 
the sugar manufacturers, but it is the quantity which is consumed. It 
would not be necessary to limit the area of cane and beet cultivation 
if we can increase our consumption. How can the sugar consumption 
he increased ? The answer is, let aU the countries consume more than 
they do at present. We have not yet arrived at the point where the 
sugar consumption in different countries has reached that of the 36*90 
kilograms, equal to 81 *3 lbs. per head of population per annum in 
England, of that of IJ.S.A. of 31*95 kilograms equal to 70*4 lbs. per 
head of population per annum (1905). The average sugar consumption 
of the civilized world per head of population per annum is only 15*84 
kilograms, equal to 34*9 lbs. Here you see is great room for improve¬ 
ment, and we have all to eat more sugar. Less sugar is consumed if 
the price is too high. 

It is not the world’s market prices alone which dictate the selling 
prices of sugar to the consumer, but to a great extent also the sugar 
duties and the sugar taxes which burden the consumer. These taxes 
have been reduced lately in different countries but not quite enough. 

. They should be reduced to such a level that the sugar consumer will 
find this great article of food and diet very much cheaper. Sugar 
taxes being only for the benefit of the Exchequer, the latter will 
naturally resist, because it must have some revenue and every 
reduction of taxes lessens its income. Do the different finance 
ministers realize that if the taxes vrere reduced by one half and the 
sugar consumption doubled, that their revenues would be the same ? 
Yet why tax sugar at all ? Why do we not also tax bread and 
potatoes ? Is not sugar quite an indispensable article of diet, and can 
we not by the abolition of sugar taxes bring this article nearer to the 
masses, and giving up the idea that, sugar is a luxury, come instead 
to the conclusion that it is a necessity ? Away with the sugar taxes I 
and we shall have the world’s sugar production and consumption 
balanced to the benefit of industiy, agriculture and mankind in 
general. ’ __ 
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THE CGHPOSITION* OF THE SUGAB CAKE AND ITS 
PEODUOTS IN LOUISIANA^ 

By Dr. Charles A. Browxe, Jun., New Orleans. 


fConiinued from page 316.J 


Clarification and Evaporation of Cane Juice. 

In tlie clarificatiou of sugar cane juice in Louisiana a number of 
processes are in use, but some form of sulpbitation is the course most 
generally followed. The juice is treated first with sulphur dioside 
until it shows an acidity of about 5 cc. decinoimal to 10 cc. of juice. 
The liquid is then brought back with lime to neutrality or faint 
acidity, and then heated until the blanket of impurities, which forms 
on the surface, begins to break. The juice is then usually skimmed 
and the suspended impurities allowed to deposit, this being accom¬ 
plished either directly in the clarifiers or in settling tanks and 
automatic subsiders. Superheaters and filter bags are frequently 
used in connection with this method of clarification to facilitate the 
subsidence and elimination of im]>uiities. 

Carbonatation is practised in only one sugar house in Louisiana, 
the average high content of the juices in reducing sugars and the 
consequent danger from over-liming having discouraged the introduc¬ 
tion of this process. Among other clarifying agents, phosphoric acid 
and acid phosphate of lime should be mentioned, these being used 
either directly with lime or as an adjunct in the process of sulpbitation. 
On a few plantations lime is the only agent used for clarification, and 
in some cases, where syi’up making is the main object, simple boiling 
and skimming are the only means practised for the coagulation and 
removal of impuiities. 

In the early history of the sugar industry in Louisiana, the 
evaporation and boiling of sugar cane juices were conducted entirely 
in open kettles, and there are at present about sixty small sugar 
houses in the State employing this process. These open-kettle 
houses obtain a comparatively low yield of sugar from the cane, hut 
manufacture a very superior grade of syrup and molasses. A partial 
caramehzation of the sugars gives all open-kettle products a par¬ 
ticularly agreeable flavour, and the relatively high market price, 
which such syrups and molasses command, is the only factor 
which warrants the continuance of this primitive method of sugar 
manufacture. 

Of the other two hundred sugar houses in Louisiana, ah employ 
some form of vacuum apparatus, and, by visiting diflerent plantations, 

^Eead at the lafcernatiojial Congress for Applied Chemistry, Rome, 1906. 
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it is possible to trace the entire development of multiple evaporation 
from the old original evaporator of Eillieux to the latest improved 
type of quadruple e:Sect. 

The methods of boiling and the working up of the molasses into 
lower products in Louisiana require perhaps a few words of comment. 
The use of crystallizers is very limited, the separation of sugar from the 
molasses being accomplished almost entirely by allowing the masse- 
cuite to stand for varying periods of time according to the purity of 
the product. In case of second sugars the masse-cuite is allowed to 
remain in cars in the hot room for two to four weeks; for the third 
sugars the final masse-cuite is left in cars or tanks for six to eight 
months. With good working, the yield of commercial sugars,— 
Firsts, Seconds, and Thirds,—should equal the weight of sucrose in 
the juice. Exhaustion of the molasses is attained when the sucrose 
percentage is reduced to that of the reducing sugars. 

It can readily he seen that with the great differences in the juices, 
and the large diversity in proces.ses of clarification and manufacture, 
wide variations must exist in Louisiana in the character and compo¬ 
sition of the various sugar house products. In the brief space at our 
command we are unable to enter into a complete discussion of these 
difierences, and must therefore Limit ourselves to a few typical 
instances. 

Yield axd Co:mpositiox op Sugar House Products. 

The sugar season in Louisiana begins usually about the middle 
■of October. At this period the juices are of relatively low sucrose 
content and inferior purity, and two boilings are usually sufficient to 
secure all the available sugar. Table IX. gives the yield and compo¬ 
sition of the various products obtained with a low-grade juice. It 
should be stated, however, that these results and those of Tables 
X. and XI. are purely schematic, being made up from the 
average results of a great many sugar house and laboratory 
experiments. 

All calculations were performed upon the basis of 1,000,000 pounds 
of cane and an extiaction of 75 per cent. The composition of syrups, 
molasses, and masse-cuites were all made upon a percentage of total 
solids of 50, so, and 90 respectively, these figures being the general 
average ; individual instances, however, may show considerable 
variation from these percentages. In each of the tables a First 
sugar of 96^^^ sucrose content was taken as the basis. The Louisiana 
sugar planter, for economic reasons, aims to secure the greatest 
possible yield of 96 test sugar, and he accomplishes this result very 
frequently by making a high-grade First of 98 test and then 
bringing this down to 96 by mixing in the requisite quantity of 
Seconds, 


26 
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Table IX. 

Yield and Comjiosition of Sugar Souse Products from a poor Juice, 


Acids, 

Total Dex- Leva- Albu- Amids, G-unis, 

Pounds. Solids. Sucrose, trose, lose. Ash. minoids. &c. &e. 

Cane.1,000,000., — 

Kawlnice .... 750,000.. IS-oO.. 10-00.. 1*20.. 0-80. .0-45..0-10..0-15, 0-80 
Sulphm'ed Juice.. 750,000. .13-30.,10*00.. 1*20.. 0*80..0-40..0*02. .0*15. .0-73 
Clarified Juice .. 750,000.. 13-20.. 10-00.. 1-20., 0-80. .0*45. .0-03. .0-15. .0*57 
Svrup .. .... 198,000. .50-00..37-90.. 4-40.. 3*20. .1-70. .0*10. .0*58. .2-12 

ikMasse-ctdte.. 110,000,.90*00. .68*20.. 7-00., 6*60. .3-00. .0*15.. 1*05, .4-00 

1st Sugar. 48,000..98-75.. 96*00.. 0*80.. 0*70, .0*80.. 0*01..0*04.. 0-40 

1st Molasses 64,500..80*00..44*80.. 11-40.. 10-80..4*50..0*22.. 1*78.. 6*50 

2ndMasse-cuite.. 57,330.. 90*00.. 50*40.. 12*50.. 12*50..5-00.,0*23.. 1-97.. 7*40 
2ndSugar .... 20,000. .94*00. ,80*00.. 3*90.. 4*10. .3-00. .0*06.. 0-64.. 2*30 

2nd Molasses .. 41,000. . 80 - 00 . .31*40. .15*00. .16*00. .5*60. .0*30, .2*40. .9-30 


Table X. 

Yield and Coniposition of Sugar Souse Products from an average Juke. 

Acids, 




Total 


Dex- 

Levu- 


Albu- Amids, 

3-umH, 


Pounds. 

Solids. 

Sucrose. 

trose. 

lose. 

Ash. minoids. 

&c. 

&c. 

Cane .. .. .. 1 

,000,000. 

— . 

— .. 

— . 

— , 

. — . 

. — . 

— . 

— 

Eaw Juice .... 

750,000. 

.15*00. 

.12*00. 

1*00. 

0*70. 

.0*45. 

.0-10. 

0*10. 

.0*65 

Sulphured Juice., 

750,000. 

.14*80. 

.12*00.. 

1*00. 

0*70. 

.0*40. 

0*02. 

0*10. 

.0*58 

Clarified Juice .. 

750,000. 

.14*70. 

.12*00. 

1*00. 

0*70. 

.0*45. 

.0*03. 

.0*10. 

.0*42 

Syrup . 

220,588. 

.50*00. 

.40*80. 

3*20. 

2*58, 

.1*50. 

.0*09. 

.0*33. 

.1*50 

iJfe Masse-cuite .. 

122,550, 

,90*00. 

.73*44. 

5*70. 

4*70. 

.2*70. 

.0*13, 

.0*63. 

.2-70 

1st Sugar.. 

54,000. 

.98*75, 

.96*00.. 

. 0*80. 

, 0*70, 

.0*80. 

.0*01. 

.0*05. 

.0;39 

1st Molasses 

71,213. 

.80*00. 

.53*60., 

. 8*76. 

. 8*00. 

.4*00, 

.0-20. 

.0*94. 

.4-50 

2nd Masse-cuite., 

63,300. 

.90*00. 

.60*30., 

. 9*43. 

. 9*43. 

.4*50. 

.0*21. 

.1*08. 

5*05 

2nd Sugar .... 

24,000. 

.95*50. 

.85*00., 

. 2*90. 

. 3*10. 

.2*50. 

.0*06. 

.0*34. 

.1*60 

2 nd Molasses 

42,563. 

.80*00. 

.41*70., 

.12*20. 

.12*50. 

.5*35. 

.0*25. 

.1*50. 

. G-50 

3rd Masse-cuite.. 

37,883. 

.90*00. 

.46*90. 

.13*30, 

.14*50. 

,.6*00, 

.0*26. 

.1*70, 

.7*34 

3rd Sugar .... 

30,000. 

.94*00. 

.80*00. 

. 3*80. 

. 4*20, 

..3*50, 

..0*07. 

.0*43. 

.2*00 

3rd Molasses 

30,750. 

.80*00. 

.31*70. 

.15*00. 

.16*50. 

,.6*30, 

..0*30. 

.2*00. 

.8*20 


Table XI. 


Yield and Composition of Sugar Souse Products from a good Juice, 

Acids, 

Total Dex- Le\’u- AIbu- Amids, Gums, 

Founds. Solids, Sucrose, trose. lose. Ash. minoids. &e. i&e. 

Cane.1,000,000.. — .. — — ». — — .. — 

Eaw Juice .... 750,000,,15*50..13*50.. 0*60.. 0-40. .0*40. ,0*10..0*15..0-35 
Sulphured Juice,. 750,000., 15*35., 13*50,. 0*60., 0*40.. 0-38,. 0*02,.O'15.. 0*30 
Clarified Juice .. 750,000. .15*30..13*50.. 0*60.. 0*40. .0-42. .0*03. .0*15. .0*20 

Syrup . 229,500. .50-00..44*10.. 1*80.. 1*50. .1*37. .O’OS. .0*51..0*64 

IstMasse-cuite .. 127,500..90*00..79*40.. 3*10.. 2-80. .2*50.,0*12.,0*88.. 1*20 
IstSugar.. .... 72,000..98*75..96*00.. 0-80.. 0*70. .0*80. .0*02..0*13..0*30 

Ist Molasses .. 54,563..80*00.. 58*90.. 6*00.. 5-80.. 4*70..0*25.. 1*85.. 2*50 

2nd Masse-cuite.. 48,500. .90*00..66*20,. 6*65.. 6*65. .5*30..0*26..2*10..2*84 

2nd Sugar .... 25,000. ,96*50..90*00.. 1*40.. 1-60. .2*50..0*05..0*40..0*55 

2nd Molasses .. -24,269. .80*00..39*70.. 11*40.. 12‘00..8-00.. 0*40.. 3*50. .5*00 

3rd Masse-cuite.. 21,572.. 90*00. .44*60., 12*30.. 14*00,. 9*00.. 0*41.. 3*69.. 6-00 

SrdSugar .... 5,000..95*75..85*00., 2*80.. 3*20..3*50..0*06..0*49..0*70 

3rd Molasses .. IS,284..80-00,.29*40.. 13*60.. 15*80. .9*80..0*43..3*97..7*00 
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The results of Table IX. (two boilings) with a poor juice of low 
purity indicate a yield of 136 pounds (6*8 commercial sugars, or 
124 pounds (6*2 1 ) pure sucrose and 82 pounds residual molasses 
(about I U.S. gallons) per ton of cane. 

The results of Table X. (three boilings) with an average juice of 
80 purity give a yield of 176 pounds (8*87) commercial sugars, or 
160 pounds (8|i) pure sucrose and 61*5 pounds residual molasses 
(about 5 U.S. gallons) per ton of cane. 

The results of Table XI. (three boilings) with a superior juice of 
nearly 90 purity show a yield of 204 pounds (10*2/^) commercial 
sugars, or 192 pounds (9*6?) pui’e sucrose and 36*5 pounds residual 
molasses (about 3 U.S. gallons) per ton of cane. 

In the process of boiling, and during the long standing of the lower 
products in the hot room, a series of interesting chemical changes 
take place, with the result that the non-sucrose constituents of the 
final molasses are entirely different in character from those of the 
original juice* In the brief space at our command we can allude to 
but a few of the chemical transformations produced. 

It will be noted first of all in the three tables that a very marked 
‘ difference exists in the relationship of dextrose and levulose between 
the raw juice and the final products, the dextrose being in excess in 
the former and the levulose in the latter. An excess of levulose in 
sugar cane molasses is also shown in analyses by Pellet, Stein, and 
other chemists. It must of course be remarked that our methods of 
estimating dextrose and levulose in such a complex medium as 
molasses fall considerably short of absolute perfection; nevertheless 
the results plainly indicate a greater preponderance in cane molasses 
of levorotatory substances, showing either a formation of new 
products of this character or a transformation of a part of the 
dextrose into reducing bodies which polarize less to the right. The 
latter alternative in the case of cane molasses is extremely pi’obable, 
for it is a well-known fact that by the action of alkalies and many 
of their salts the various reducing sugars dextrose, mannose, and 
levulose are readily convertible, one into the other. Such a reaction 
is in fact very marked in a alkaline clarification of cane juice, as by 
carbonatation, and as a consequence the molasses from such juice, as 
Pellet has shown, contains reducing sugars which were not originally 
present, such as mannose and glucose. 

The extreme sensitiveness of dextrose and levulose to molecular 
rearrangement in the presence of the merest trace of alkali may be 
nicely demonstrated by boiling a solution of either sugar in a glass 
fiask for several hours. The alkali dissolved from the glass is 
sufiScient to effect the transformation of a considerable amount of 
each sugar into the other homologue. Experiments upon the trans¬ 
mutation of sugars usually show a more rapid tendency upon the 
part of dextrose to pass into levulose than the reverse, and the excess 
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of leTulose in low-grade cane products may be satisfactorily explained 
upon this assumption. 

Another series of chemical changes which takes place in cane 
products during the boiling and standing is obseryed in the ash. 
The sulphuring of cane juice causes a coagulation and precipitation 
of albuminoid matter, and with this precipitate a perceptible amount 
of mineral matter is carried down. On the addition of lime there is 
a further precipitate of insoluble sulphates and phosphates of calcium, 
but we have also the formation of considerable sulphite of lime, so 
that the percentage of ash in the clarified juice may be the same or 
even greater than before sulphuring. During the boiling and 
standing, however, the soluble sulphite of lime becomes oxidized to 
sulphate; this process of oxidation is usually complete within four to 
six weeks, the result being that a large amount of insoluble calcium 
sulphate is held back mechanically in the second and third sugars. 

The composition of the ash of residual cane molasses finm several 
factories in Louisiana is given in Table XIT.:— 

Table XII. 


Com 2 )osition of Ash from different Molasses, 



I. 

n. 

III. 

IV. 


Mill 

Diffusion 

Open 

Carbonata- 

Sulpbitation. 

Sulpbitation. 

Kettle. 

tion. 

Potash, KqO 

49-48 

. 52*20 . . 

51-48 

.. 50*16 

Soda, XagO. 

0-89 

. 0-80 .. 

1-11 

.. 0-32 

Lime, CaO. 

6-47 

. 6-78 .. 

6-58 

.. 8-53 

Magnesia, MgO .... 

4-29 

. 3-09 .. 

3-99 

.. 2-66 

Iron Oxide, Fe^O^ .. 

0*35 

. 0-33 .. 

0*15 

.. 0-47 

Alumina, AI 0 O 3 .... 

0-30 

. 0-22 .. 

0-13 

.. 0-30 

Silica, SiO^ 

4-12 

. 4-59 .. 

2-83 

.. 4*10 

Phosphoric Acid, P, 0 5 

3-71 

. 3-80 .. 

2*42 

.. 0-91 

Sulphuric Acid, SO 3 .. 

10-79 

. 6-72 .. 

10-94 

.. 11-18 

Carbonic Acid, COg.. 

7*49 

. 11-19 .. 

13-06 

.. 15-78 

Chlorine, Cl. 

14-00 

. 11-95 .. 

9-10 

.. 4-59 

Total 

101-89 

. 101*67 .. 

101*49 

.. 99-00 

Deduct 0 = Cl .... 

3*16 

. 2-70 .. 

2-05 

1-04 

Undetermined (Car¬ 

98-73 

. 98-97 .. 

99-44 

.. 97-96 

bon, &c.).. .. 
Alkalinity (cc. per 

1*27 . 

. 1-03 .. 

0-56 

.. 2-04 

grm. Ash). 

80 cc. . 

. 93 cc. .. 

95 cc. 

.. 109 cc. 


Comparison of the above analyses with those of the ash of cane 
Juices (Table YI.) shows several very striking difierences. There is 
only about one-half the quantity of sulphuric acid in the molasses 
ash, notwithstanding the heavy sulphuring which some of the juices 
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received. This of course is due to the removal of the sulphuric acid 
as calcium sulphate; the same also holds true of phosphoric acid. 
We note also an increase in the amount of lime in the molasses ash, 
with a corresponding increase in carbonic acid and alkalinity and a 
decrease in iron, alumina, and silica. The variations in chlorine 
content of the four ashes are especially noteworthy, and we have here 
a good illustration of the influence of local conditions upon the 
composition of cane products. Molasses I. was produced upon a 
plantation near the gulf where the cane fields are occasionally flooded 
with salt water; Molasses lY., on the other hand, was produced on 
a plantation in the interior of Louisiana, over a hundred miles fx’om 
the coast. The excess of chlorides in lower-coast molasses, such as 
I., is frequently perceptible to the taste, and this of course injures its 
sale for household pui-poses. 

The nitrogenous constituents of cane juice also undergo a number 
of vei'y important changes during the process of manufacture. The 
sulphuring causes a coagulation of much of the albuminoid matter, 
but a small portion of this is reconverted into a soluble form by the 
action of lime and heat. The ratio of albuminoids to other nitro¬ 
genous constituents, which is about 1 : o in the clarified juice, 
increases during the process of manufacture and becomes about 1 : 8 
or 9 in the final molasses. This indicates very clearly a breaking up 
of the soluble peptones or albumoses into amids and other nitrogenous 
bodies. These latter are also destroyed, especially during the boiling 
of the second molasses, a loss of 15 per cent, of the total nitrogen 
usually resulting at this stage of the process. This loss is probably 
due to the escape of ammonia with perhaps some gaseous nitrogen. 
The distribution of the nitrogen of residual cane molasses among 
the different bodies shows, as might be supposed, very noticeable 
differences fi*om what exists in the raw juice. 

Table Xm. 

Distribution of Nitrogen in Sugar Gane Molasses, 

Percentage in Percentage of 
Molasaes. total Nitrogen. 


Nitrogen in albumoses and peptones .. 0*0153 .. 3*28 

,, in amido acids . 0*1774 .. 38*00 

,, in amido-acid amids .. .. 0*0672 .. 14*38 

,, in ammonia.. 0*0147 3*15 

,, in nitrates. 0*0370 .. 7*92 

,, in nitrogen bases(XanthiUj&c.) 0*1113 .. 23*83 

,, in other forms. 0*0441 .. 9*44 

Total. 0*4670 .. 100*00 


A comparison of Tables XIII. and YI. shows very marked difier- 
ences. The large amount of nitrogen in the molasses in the form 
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of xantMn bodies is especially noticeable, these constituents being 
almost completely absent in the juice. The xanthin and other 
nitrogenous bases in the molasses are no doubt largely fonned by 
a breaking up of the nucleo-proteids during clarification, and by the 
disintegration of the nucleo-proteids duiing clarification, and by 
disintegration of the soluble albumoses during the whole process 
of manufacture. 

Among other ingredients which accumulate in the final molasses in 
large amounts are the organic acids (principally as lime and potash 
salts) and the gums. These are derived partly as such from the 
oiiginal juice and partly from the decomposition of the sugars, 
amids, and other organic ingredients during manufacture. Investi¬ 
gations upon these constituents are at present being carried out, and 
we hope in the near future to give a fuller account of their nature 
and characteristics. 

In concluding this paper a word perhaps may he in place regarding 
efforts made towards improving the composition of the sugar cane in 
Louisiana. Attempts to increase the sugar content of the cane by 
chemical selection have never shown much success, for the reason 
that the cane is propagated entirely from eyes and not from seed. 
The discovery some thirty years ago, however, that the seed of the 
cane would germinate under favourable conditions, has opened up 
new possibilities, and the testing of new seedling varieties constitutes 
at present the principal part of the agricultural work of sugar cane 
experiment stations in all parts of the world. 

The first introduction of seedling canes into Louisiana was made 
in 1893 by Dr. W. C. Stubbs. The great majority of the new canes 
pi*oved of no value; nevertheless two seedhngs from Lemerara, the 
74 and 95, were found which showed a peculiar adaptability to 
Louisiana conditions. Que of these seedlings especially, the L. 74, 
is gaining a rapid ascendency over the old Purple and Stiiped canes, 
since it yields not only one-third more sugar to the acre, but possesses 
other characteristics of almost equal importance, such as erectness of 
growth, quick germinating power, good stnbbling characteristics, 
easy milling properties, and high purity of juices, all of which give 
the new cane a widely increasing popularity. 

The testing of new seedling canes in Louisiana is at present being 
ably conducted by Prof. E. L. Blouin, and the possibilities of even 
greater improvements in this direction seem full of promise. By the 
aid of such improvements, and with the help of unexcelled methods 
of cane cultivation, the sugar industry of Louisiana, in spite of 
unfavourable climatic conditions, has every hope of long continuance. 



CONSULAR REPORTS. 


Sweden. 

The poor beet crop in 1904 showed its unfavom*able results in the 
increased imports into Sweden of unrefined sugar during 1905. 

"While the import of this kind of sugar during 1901 and 1902 was 
exceedingly small and during 1903 amounted to only 1,673 metric 
tons, it rose in 1904 to 7,037 and in 1905 it came to no less than 
19,990 metric tons. 

United States. 

California ,—The British Consul-General reports:— 

California continues to hold the place she occupied last year in the 
list of beet sugar producing States, and stands second only to Colorado 
in the amount of her output. The estimated production for 1905 is 
55,000 tons (of 2,240 lbs.) against 52,810 tons in 1904. One additional 
factory has been in operation this year and another is in course of 
construction at Yisalia, The present year has been a favourable one 
both for the growing and harvest of beets and the factories have 
made satisfactory returns. 

A large sugar refinery is being established at Crockett in this State, 
which is expected to commence operations in March, 1906. The site 
occupied afibrds the company facilities by rad and water for both 
receiving and delivering goods. The concern has secui’ed long term 
contracts by which it conti’ols 82 per cent, of the output of the 
Hawaiian Islands, and is thus assured of an inexhaustible supply of 
cane sugar for many years. These exceptional facilities will enable 
the refinery to compete effectively for the trade of the Pacific Coast. 
The plant is owned and controlled by a number of Hawaiian planters 
and their associates in San Francisco. Great benefits will be con¬ 
ferred on the people living in the vicinity of the works as hundreds of 
workmen will be employed and large sums disbursed for labour and 
other commodities. 

Reunion. 

The condition of this island from a commercial point of view has 
stiff further deteriorated dui'ing the year. Sugar, the staple product 
of the colony, has not shown any improvement; it varied in price 
between 23 fr. 50 c. the 100 kilos. (220lbs.) and 24 fi\ 75 c. The price 
of sugar is the never failing barometer of the commercial prosperity 
of Reunion. Its other products, such as vanilla, rum, &c., are 
merely Secondary. On all sides, from officials, planters, merchants, 
&c., one hears the same statement that the outlook is a very black 
one and that only one thing can save the island from ruin and that is 
a dependable supply of labour. 

At present the coolies in the island who are capable of work (ie., are 
not too young or too old) number at the most some 6,000 men and 
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women. They decrease annually by about 1,000 by repatriation^ 
effect of the Erench Nationality Law, and death. Thus in a brief 
space of time the island will to all appearance be left without any 
indentured labour whateyer. 


The amount of sugar exported from Heunion has been as under :— 


Year. 

1851-60 . 
1861-70.. 
1S71-S0 . 
lSSl-90.. 
1891-1900. 
1901-03.. 


Quantity. 
Metric tons. 
44,350 
48,413 
32,061 
31,988 
38,869 
39,575 


In connection with these figures it must he borne in mind that from 
1880 to 1895 the production per hectare (2|' acres) was almost trebled, 
whilst the sugar extracted fi’om the canes in the mills increased by 
one per cent. During the same period the land under sugar cane 
decreased by 40 per cent., principally owing to the lack of sufficient 
labour. The price of sugar has steadily fallen, and it would seem as 
if the lowest price had not yet been reached. The price of sugar has 
fallen from an average of 29 fr, 38 c. per 100 kilos, during the period 
1895 to 1899 to 26 fr. 35 c. per 100 kilos, for the period 1900 to 1904 ; 
the decrease in the production of sugar in the second period (1900 to 
1904) was no less than 7,187 tons as compared with the first period. 


The following is the amount of sugar actually exported for the last 
three years:— 

Quantity. 

Year. Tons. 

1903 .. .. .. 19,336 

1904 .. 11,314 

1905 . 8,468 


The price of sugar in December last was 25 to 26 fr. for a few lots 
of crystallized sugar for Bombay and 24 fr. 75 c. at Paris, both prices 
per 100 kilos. 

FiisriiAiNrD. 

The imports of raw sugar amounted to 32,913 tons in 1905, against 
31,243 tons in 1904. In 1905 the value of the import was £367,960, 
and in 1904 £324,920. 

Eussia. 

CG 7 imIar District of Si, JPetershurg ,—The production of sugar 
during the past season was 1,063,255 tons, of which 870,000 tons 
were destined for home consumption. There was already a surplus 
of 64,000 tons left over from the preceding season, and this will be 
put on the home market as soon as prices rise above the limit fixed 
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officially. The export of sugar from September Hth, 1900, to March 
4th, 1906, was about 16,000 tons, against nearly 100,000 tons in the 
corresponding period of the preceding year. Eussia produces about 
one-fifth of the world’s output of sugar; the consumption per head is 
about one-fifth of that of the United Kingdom. The dividends of 
sugar factories declared during the Kiev fair, in March, 1906, were 
one at (this factoiy suffered severely during agrarian disturb¬ 
ances), one at 3|', one at 4|, one at o%, one at 15|', one at 17?^, three 
at 2of, two at 25|, two at 30)^', one at 4:oX- 


China. 

Sanl - oiv .- Im-povts 

Sugar— Cwt3. £. Cwts. £. 

Eefined. 175,550 .. 121,995 .. 120,257 .. 77,406 

Brown, white, candy.. 272,604 .. 159,756 .. 205,400 .. 114,626 

Native net imports— 

Sugar—Brown .. 116,667 .. 67,366 .. 156,933 .. 89,118 

„ mite. 108,517 .. 86,106 .. 160,227 .. 129,544 


PUBLICATIONS EECEIYED. 


The Polakiscope in the Chemical Laboratory. By George 
William Polfe, A.M. Macmillan & Co. Price, Ss. net. 

Although dealing with the poiariscope mainly as an instrument for 
testing sugar, this volume is an admirable introduction to polari- 
metric methods in general, including the examination of miscellaneous 
foods and drugs, and the use of the poiariscope in extending our 
knowledge of the chemical and physical structures of optically active 
substances. 

The fundamental principles underlying polarimetric measurements 
are clearly and simply explained, and the manipulations of the 
saccharimeter, its accuracy, and the various sources of error are 
described in detail. 

The subject matter is not, however, entirely confined to optical 
methods of analysis, a chapter being devoted to the well-known 
volumeti'ic and gravimetic methods of determining sugars, and an 
outline sketch is given of the manufacturing processes employed in 
cane and beet factories and in the production of commercial glucose. 

Numerous references appear throughout the work and in an 
appendix, and the hook should prove a useful addition to the library 
of the technical chemist. 
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MONTHLY LIST OF PATENTS. 

Comnmnicated by Mr. "W- P. Thompson, C,E., F.C.S., 

Chartered Patent Agent, 6, Lord Street, Liverpool; and 
322, High Holboi'n, London. 

EN GLISH.—APPLICATIONS. 

11325. J. Picketing, Glasgow. (Communicated by W. P. Dixon, 
Australia.) A continuous centrifugal separator for treatment of sugar 
and other materials. 15th May, 1906. 

12950. T. B. Wagner, London. Improved process of mami^ 
facturing anhydrous-grape sugar from corn and analogous farinaceous 
materials. (Complete specification.) 2iid June, 1906. 

ABRIDGMENTS. 

8661. P. J. Thomas, of Mossman, Queensland, Commonwealth of 
Australia, and W. P. S. Howe, of Mossman, as aforesaid. An 
improved method of clarifying juices in the mianufacture of sugar, 
22 nd April, 1905, This invention relates to the manufacture of sugar, 
submitting the juices while at boiling temperature to electrolytic 
action within a suitable receptacle whereby a rapid and nearly perfect 
defecation or clarification of the liquor is produced, 

21072 . H. Doeant, of Grodzisk, near Warsaw, Eussian Poland. 
process for refining sugar, 17th October, 1905. This invention 
relates to a process for refinining sugar, characterized by suitable 
material; for example, clarified or refined crystal sugar, being 
partially dissolved, and the syrup so formed being used as ‘‘refined 
sugar liquor for the production of refined sugar, while the remain¬ 
ing eventuahy specially separated central portions of the original 
crystals are used as “ fine liquor” or “ magma liquor,” or for other 
purposes, for example, for granulated sugar. 

GEHMAJST.—^ABRIDGMENTS. 

167560. C. W. JiXLX'C'S Blancke & Co,, G.m.b.H., of Merse¬ 
burg a. S. A regulated valve arrangement for distrihiiting compressed 
air in vat niasheSi more particularly sugar mashes. 10th Pehruary, 
1905. This invention has for its object a regulated series of valves 
for distributing air under pressure in vat mashes, more particularly 
sugar mashes, in a predetermined succession and at predetermined 
intervals of time, employing a revoluble cam shaft, and its character¬ 
istic feature consists in the valves connected with a compressed air 
pipe heing successively lifted by the cams dming one revolution, 
by means of the constantly I’otating cam shaft, which is provided 
with two cams for each valve, and at the conclusion of the revolution, 
all the valves are lifted together, or vice versa, by the other cams 
on the shaft. 
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168030. Heneiette Breyee nee Mitterbachee, of Kogel, 
Lower Anstria, and Dr. Aeeeed Eitter Jurxitschek, of Wehrstedt, 
Upper Austria. A method of purifying raia sugar juice hij means of a 
mixture of lime and hrichdust. August 6tli, 1904. This improved 
method of purifying sugar juice consists in a mixture of pulverized 
caustic lime and brickdust being introduced into the hot juice and it 
being immediately saturated. 

168634. Heinrich Mueller, of Brunswick. A process for obtaining 
sugar cane juice from fresh or dried heeetroot or sugar cane shreddings 
and the like, using vacuum, 1st March, 1905. In this process sugar 
juice is obtained from fresh or dried beetroot or sugar cane shreddings, 
beetroot or sugar cane slices, or cliop or paste of beetroot or sugar 
cane, employing vacuum, and is characterized by an extraction vessel 
being employed which has, after the manner of the ‘' Eobert ” 
evaporator, a vertical heating tube arrangement below, surrounded 
by steam, the pipes of which, intended for heating the extracting 
liquid, are covered by a sieve, whilst the extraction is eiffected in the 
upper part of the vessel. 

168780. A. Wernicke Maschinenbau-Aktiengesellschaet, of 
Halie-on-Saale. An apparatus for making sugar slabs and the like in 
annular centrifugal instriiom. loth November, 1904. This invention 
relates to an apparatus for making sugar plates or slabs in annular 
insertions, which form a closed whole in centrifugals, by means of 
which insertions the excess of sugar filled into the sugar moulds for 
the purpose of obtaining a perfectly uniform filling up of the latter, 
and which spreads over the inner edge of the insertion after the sugar 
has been finished being centiifugalled, is removed by being sawn ofi 
or the like, and the chief feature of the invention is the aiTangement 
of a circular saw revoluble on a vertical axis, which is inserted into 
the basket of the centiifugal alter the centrifugalling of the sugar 
has been completed. 

168980, Hermann Kindscher, of Tangermiinde. A process for 
making soluble starch. November loth, 1902. (Patent of Addition to 
Patent No. 149588, of 15th December, 1901.) This patent relates to a 
process for making soluble starch, in which the raw starch is exposed 
to the action of an excess of chlorine gas at the ordinary temperature. 

169076. Schneider & Helmecke, of Magdeburg. An apparatus 
for automatically regulating the siippdy of hot steam for periodically 
working fluid heating appmratm, 17th Juue, 1904. (Patent of 
addition to Patent No. 146490, of November 22nd, 1902.) This is 
a modification of the arrangement for automatically supplying the 
hot steam for periodically working liquid heating apparatus described 
in the former Patent No. 146490, and is characterized by the 
arrangement of an auxiliary cylinder receiving the pressui'e medium, 
and provided with a piston or diaphragm or tbe like, and a tap 
governed by a fioat which causes the steam valve to open, for the 
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purpose of ensuring tlie full opening of the valve and its uniform 
action even under comparatively small difference of level of the 
liquid to be heated. The opening as well as the closing of the valve 
is also provided for by means of a pressure medium acting in the 
auxiliary cylinder, and the governing of the cylinder opei'ated by 
the difference of temperature of the liquid to be heated with the 
assistance of electric energy, and the invention is characterized by 
the piston or diaphragm of the auxiliary cylinder, which piston or 
diaphragm is connected with the plug of the valve being influenced 
by a regulating valve, which receives its movement by means of two 
electromagnets or solenoids which attract an armature mounted on 
the ends of a two-armed lever, when the auxiliary current produced 
at the battery by the closing of the maximum or minimum contact 
of the thermometer, and which passes through a relay and a closed 
contact, closes the main electric circuit of the respective electromagnet 
or solenoid, which circuit on the completion of the valve displacement 
is again opened by means of contacts, whilst the pressui'e medium 
entering the auxiliary cylinder operates the opening or closing of 
the valve plug. 

169175. The firm, WiLH. GroLLMANK", of Langerfeld, near 
Barmen. A heetroot shredding machine, tvith meaiis for holding the 
roots and a rotary hnife disc at the bottom of the root holder. 19th 
March, 1905. This machine is characterized by a rotation being 
given to the root holders, which is similar to that of the knife disc 
but slower, and also by the root container consisjting of a fixed upper 
part and also a lower part connected with the holder and having an 
insertion which rotates in similar direction to the knife disc but 
slower than the latter. 

169243. Adolf Gudek, of Batibor. A vertical evaporating 
apparatus, in which the heating of the liquid takes place in pipes round 
wMcli the hot steam flows, and in tuhicli, in order to obtain a circulation, 
the rising current of liquid is separated from the descending one. 
May 20th, 1905. (Patent of addition to Patent No. 160670, of 
Pebruary 23rd, 1904.) This invention is a modification of the vertical 
evaporating apparatus described in Patent No. 160670, and is 
Characterized by the ends of the discharge pipes proceeding from the 
liquid distributor being bent off laterally in order to obtain a better 
distiibution of the liquid over the heating pipes. 

169365. pEEPn^A^y Eaehx, of Berlin. Centrifugal arrangement 
'more particularly fo^ the starch onamifact lire. 17th March, 1905. 
(Patent of Addition t® Patent No. 155562, of 1st August, 1903.) This 
invention is an improvement on the centrifugal described in Patent 
No. 155562 and consists in a knife being arranged in such a way on 
the horizontal axle of fhe drum, that the T shaped end of this ^ife 
remains constantly in contact with the inner surface of a ring 



connecting tlie two halves of the drum in order to protect the discharge 
apertures from becoming stopped. 

169726. Tadeusz ton Lewicki, of Warsaw. A process for 
retaining the alhitmejis and other non-sugars of sugar beet in the 
shreddings inside the diffusion battery^ 29th November, 1903. This 
process for retaining the albumens and other non-sugar substances 
of sugar beet shreddings inside the diffusion battery, whilst the 
quantity of juice necessary for mashing the freshly-filled diffuser is 
forced into a separate stirring mechanism, and from there into the 
freshly-filled diffuser, is characterized by a small quantity of a 
precipitant (lime, baryta, &c.) being added to this juice, which is 
always drawn from the foremost diffuser, after which the juice thus 
treated enters in the same direction into the diffuser filled with fresh 
shreddings, whence it is afterwards forced to the measuring vessel. 

169727. Otto Bern are Barth, of Loveland, Colorado. 31st May, 
1905. An apimratus for separating sugar and syrup from masse-cnite. 
This apparatus consists of a cylinder, provided with screw threads 
and perforated and divided by a partition into two chambers, which 
revolves in the interior of a fixed cylinder which is also perforated, 
and thus forces the masse-cuite downwards, with the object of 
drawing to the outside the syrup contained in the mass through the 
outer cylinder into chambers external to it, whilst the sugar, which 
has been further washed with water and blued in the ordinary way, 
is withdi’awn from the bottom of the apparatus. A modification of 
the apparatus consists in the perforated rotating cylinder, provided 
with spiral threads, being provided with a central steam pipe for the 
puz’pose of casing the masse-cuite. Another modification of the 
apparatus consists in a receiving vessel being provided beneath the 
outer apparatus, into which the sugar is introduced automatically by 
the progressive uncovering of apertures provided in the bottom plate. 


Note.^—C opies of all published specifications with their drawings in 
these lists can be obtained from W. P. Thompson & Co., 6, Lord 
Street, Liverpool, at One Shilling a copy for English or American 
Patents, and Two Shillings for Oerman. In ordering please give 
number and date. _ 

Patentees of Inventions connected with the production, manu¬ 
facture and refining of sugar will find The International Sugar 
Journal the best medium for their advertisements. 

The International Sugar Journal has a wide circulation among 
planters and manufacturers in all sugar-producing countries, as 
well as among refiners, merchants, commission agents, and brokers, 
interested in the trade, at home and abroad. 
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IMPOSTS AND EXPOSTS OE SUGAE (UNITED KINGDOM) 
To END OP May, 1905 and 1906. 

IMPOSTS. 


Raw Sugars. 

Quantities. 

Values. 

1905. 

1906. 

1905. 

1906. 

£ 

1,704,443 

16,641 

81,209 

67,251 

54,207 

73,466 

*4lV943 

145,868 

341,859 

*20,*368 
11,742 
16,257 
480,924 
65,849 

G-ermany ... 

Holland . 

Belgium ...... .. 

France .... 

Anstria-Hungarr . 

Java. 

Philippine Islands.... .... 

Cuba... 

Peru .. 

Brazil . 

Argentine Republic 

Mauritius ... 

British East Indies . 

Straits Rettlements. 

Br. W. Indies, Guiana, &c.. 
Other Countnes.. 

Cwts. 

1,185,583 

74,451 

270,852 

77,747 

223,942 

1,254,567 

66*5,869 

27,828 

134,*997 
190,385 
87,664 
647,037 
570,365 

Cwts. 

4,003,145 

44,206 

200,572 

158,805 

130,682 

158,992 

niVoio 

322,150 

883,237 

52,523 

31,078 

38,480 

837,456 

142,017 

£ 

806,089 

54,731 

203,756 

57,718 

165,062 

931,101 

488,*810 
18,087 

76,*142 
102,640 
44.014 

5 52',265 
412,510 

Total Raw Sugars .... 

5,411,287 

7,115,253 

3,912,925 

3,122,027 

Refixed Sugars. 

Germany .. 

Holland ... 

Belgium ... 

France.. 

3,841,230 

544,799 

112,429 

500,011 

4,768,666 

1,106,707 

129,211 

833,958 

3,283,436 

483,985 

98,578 

433,598 

2,715,224 

658,052 

75,642 

463,755 

260 

Other Countries ...... 

230,996 

390 

189,372 

Total Refined Sugars ., 
Molasses .... 

5,229,465 

930,379 

6,838,932 

1,144,516 

4,488,968 

197,107 

3,912,933 

218,332 

Total Imports........ 

11,571,131 

15,098,701 

8,599,000 

7,253,292 


EXPORTS. 



British Refixed Sugars. 

Cwts. 

! Cwts. 

£ 

1 ^ 

Sweden ... 

184 

127 

168 

114 

Norway ... 

8,247 

7,323 

44,706 

6,924 

1 4,422 

Denmark.... ....... 

27,636 

21,898 

' 22,705 

Holland __ 

1 30,619 

33,412 

25,666 

19,646 

Belgium ... 

j 2,459 

4,129 

1,863 

2,224 

Portugal, Azores, &c. 

6,568 

16,789 

! 5,233 

9,032 

Italy ...... .. 

! 726 

16,333 

1 546 

8,467 

Other Countries.. 

1 92,583 

248,508 

1 88,684 

159,743 

Foreign & Coloxiau Sugars 

1 169,022 

371,322 

1 150,982 

! 

226,353 

Refined and Candy........ 

! 7,162 

13.613 

1 7,035 

8,633 

Unrefined .. 

1 20,784 

101,411 

16,584 

53,768 

Molasses ...... 

1 419 

5,175 

1 204 

1,590 

Total Exports ...... .. 

! 197,387 

491,521 

174,805 

290,244 
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UNITED STATES. 

(Willett 4' Gray, ^e.) 

(Tons of 2,240 lbs.) 

Total Eeceipts Jan. 1st to June 21st .. 1,028,006 
Eeeeipts of Refined ,, ,, .. .. 1,130 

Deliveries ,, ,, .. ., 1,046,750 

Consumption (4 Ports, Exports deducted) 

since January 1st. 856,290 

Importers’Stocks June 20th.. 39,789 

Total Stocks, June 27th. 342,000 

Stocks in Cuba, ,, . 243,000 

1905. 

Total Consumption for twelve months .. 2,632,216 


1905. 

Tobs. 

923,985 

698 

854,972 

763,555 

69,013 

227,920 

334,000 

1904. 

2,767,162 


CUBA. 


Statement of Expobts and Stocks of Sugab, 1905 and 1906. 


1905. 1906. 

(Tons of 2,2401bs.) Tons. Tons. 

Exports .. 633,641 .. 781,945 

Stocks. 381,509 .. 323,206 

1,015,150 1,055,151 

Local Consumption (five months) . 19,130 .. 19,480 

1,034,280 .. 1,074,631 

Stock on 1st January (old crop) . . .. 19,450 


Eeceipts at Ports up to May 31st 
Savana, May Sl&t, 190G. 


. 1,034,280 .. 1,055,181 

J. Gxjma- — F. Mejer. 


UNITED KINGDOM. 

Statement of Imports, Exports, and Consumption for Five Months 
ENDING May 31st. 


Imports. Exports (Foreign). 

Sugar- 1904. I905. I906, 1904. 1905. 1906. 

Tons. Tons. Tons. Tons. Tons. Tons. 

Refined ... 363,548 .. 261,473 .. 341,947 .568.. 358 681 

Raw. 316,954 .. 270.564 .. 355,763 2,380.. 1,039 .. 5,071 

Molasses...... 38,512 .. 46,519 .. 57,226 7 .. 21 .. 259 

Total. 719,014,. .578,556 .. 754,936 2,955 .. 1,418 .. 6,011 

Home Consumptioh. 

1904. 1905. 1906. 

Tons. Tons. Tons. 

Refined . 377,955 .. 259,130 .. 327,999 

Refined (in Bond) in the United Kingdom .. 209,364 .. 206,878 .. 229,102 

Raw . 51,355 .. 41,438 . 49,820 

Molasses. 33,874 .. 45,854 .. 55,044 

Molasses, manufactured (in Bond) in U.K. 26,866 .. 22,103 .. 27,965 

Total...... 699,404 .. 575,403 .. 689,930 


Aess Exports of British Refined... 11,393 .. 8,451 .. 18,566 

Total Home Consumption of Sugar... 688,011 566,952 .. 671,364 
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Stocks ok Scoak in Europe at ujtevek dates, June 1st to 23rd, 

COMPARED with PREVIOUS YeARS. 

In thousands op tons, to the nearest thousand. 


Great 

Britain. 

Germany 

including 

Hamburg. 

France. 

Austria. 

Holland and 
Belgium. 

Total 

1906. 

176 

i 

1022 

599 

i 

474 

i 

' 206 

2478 

Totals .. 

1905. 

1725 .. 

1904. 

2260 .. 

190a. 

2247 .. 

1902. 

2382 


Twelve Months’ Consumption of Sugar in Europe for 
Three Years, ending May 31st, in thousands of tons. 


(LiehCa Cireidar.) 


Great 

Britain. 

Germany. 

France. 

! Holland, 
Austria. Belgium, 

■ 1 c%C. 

Total 

1905-06. 

Total 

1904-05. 

Total 

1903-04. 

1753 

997 

634 1 

1 

! 506 179 

4070 

3939 ^ 

4030 


Estoiated Crop of Beetroot Sugar on the Continent of Europe 

FOR THE current CAMPAIGN, COMPARED WITH THE ACTUAL CROP 


OF THE THREE PREVIOUS CAMPAIGNS. 

(From LiehVs Monthhj CireuJar.J 

1905-1906. 1904-1905. 1903-1904. 1902-1903. 
Tons. Tons. Tons. Tons. 

OermaHy .2,425,000 ..1,598,164 ..1,927,681 ..1,762,461 

Austria.. 1,510,000 .. 889,373 .. 1,167,959 .. 1,057,692 

Erauce ..1,085,000.. 622,422.. 804,308,. 833,210 

Eussia.1,000,000 .. 953,626 ..1,206,907 ..1,256,311 

Belgium....... 330,000 ., 176,466 .. 209,811.. 224,090 

HoHaud.. 210,000.. 136,551.. 123,551.. 102,411 


’Otiter Countries. 410,000 .. 332,098 .. 441,116.. 325,082 
6,970,000 4,708,758 5,881,333 5,561,257 
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NOTES AND COMMENTS. 


The Honolulu Ironworks Company. 

pome particulars are given in a recent issue of the Hawaiian 
Planters' Monthly, relating to the Honolulu Ironworks Company, well 
known as the leading engineering firm of Hawaii. We gather that 
the Company was established in 1853 by Mr. D. W. Weston, the 
inventor of the well-known design of centrifugals. In 1896, when 
it was incorporated a second time, nearly all the sugar factors in 
Honolulu became shareholders, and new modern works were then 
erected. These works occupy 6|- acres of land, with the usual 
engineering shops, all equipped with the most modem appliances, 
including hydrai^ic, electric, steam, and compressed air plants, and 
with 20-ton overhead travelling cranes of 60 ft. span. The number 
of employees varies from 300 upwards; the offices require eight 
draughtsmen, and 15 to 20 clerks and storekeepers. Obviously this 
firm have secured most of the orders for local sugar machinery. 
While about a dozen modern mills of foreign make are at present 
working in the Islands, the Ironworks Company has over 30 modern 
9-roller, mills in operation and five 12-roller mills, besides a number 
of older types of mills. Some of the factories equipped by them 
have daily capacities for cane of over 1000 tons. Puunene (2400 tons), 
Ewa (2000 tons), Oahu (1450 tons), and Olaa (1100 tons) may be 
cited as instances. Besides large local orders, this firm has secured 

' 27 
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one for a new factory and distillery (capacity 1200 tons of cane per 
diem) for the Oaxaquena Plantation, Mexico. This shows that the 
Honolulu Ironworks Company are to be seriously reckoned with in 
the present competition for sugar machinery, and can no longer be 
considered as a pui’ely local concern. 


The American Denatured Alcohol Bill. 

The Bill providing for the use, free of revenue tax, of denatured 
alcohol, has just been passed by Congress, and signed by the 
President. The denaturent prescribed is methyl alcohol, and the 
operation of rendering the spirit unfit for internal consumption has ‘ 
to he carried out in bonded warehouses, under the supervision of 
Government inspectors. The new arrangement comes into force next 
January. We congratulate the United States on having passed such 
a valuable industrial measure. It will give an immense fillip not 
only to beet and potato farmers, but to all users of internal combustion 
engines, as it is expected to outbid gasoline (petrol) in utility and 
price. But we may point out that many of the advantages claimed 
for alcohol in a recent number of an American sugar contemporary 
are wide of the truth. Thus alcohol has not, as alleged, nearly tiuice 
the heating power of gasoline. The approximate figures give alcohol 
a thermal value of 2S,o00 B.T.U., and gasoline one of about 20,000. 
Again alcohol is explosive, otherwise how could it he of use in internal 
combustion engines. The most important point after all is this. 
Alcohol has an advantage over other liquids for use in ‘*gas” engines 
because it can be made to convert a greater percentage of its available 
heat into power. In other words, when alcohol is used in an internal 
combustion engine, less of the heat generated in combustion goes into 
the cooling water or into the waste gases than is the case where 
gasoline is used as fuel. But it must be noted that existing gas 
engines can not burn alcohol economically without radical and 
considerable alterations. 

Leeward islands Sugar Cane Experiments. 

The sugar cane experiments carried out in the Leeward Islands 
during 1904-05 are described in the usual bulky foolscap pamphlet 
prepared by Dr. Prancis Watts, C.M.G., and recently issued. The 
total area employed for these experiments was 96 acres, divided 
between Antigua and St. Kjtt’s. Unfortunately the climatic con¬ 
ditions in Antigua were again unfavourable. The severe drought 
which was experienced reduced the sugar crop of the island from the 
average of 13,000 tons to 7,800 tons. However, the expeiiments here 
showed seven canes as specially worthy of attention; these were 
K 156, Seal^ Seedling, B, 306, B, 208, P, 7^, D, 95, and P. 109, It 
is noteworthy that the first six of these also appeared as the premier 
six in the previous season’s results. They are, therefore, considered 
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worthy of being safely albeit cautionsly inti’odnced into cultivation in 
Antigua. At St. Kitt’s the best results for plant canes were obtained 
with Caledonian Queen or JT7^/^e TTansparent; B, 208 and B, 1^7 were 
also grown with satisfactory results. B. 208 heads the list of canes 
grown as ratoons in these experiments with a yield of 30 tons of cane 
and 8jO08 lbs. of sugar in the Juice. There was, it is gratifying to 
note, an almost complete absence of rotten canes in the fields 
throughout this colony. In the opinion of Dr. Watts this is directly 
traceable to the introduction of new varieties of cane; accordingly, it 
would appear that the great value and importance of these experi¬ 
ments are amply established. Appended to the Deport is an interest¬ 
ing paper on the “ True and Apparent Quotients of Purity of the 
Juice of 3o Yarieties of Cane.” This paper, which is a contribution 
to a subject introduced at length by Mr. H. 0. Prinsen Geerligsin oui’ 
pages in 1900, will be found in full on another page of this JotirnaL 

Mr. Chamberlain’s 70th Birthday. 

Last month witnessed the celebration of Mr. Joseph Chamberlain’s 
70th birthday, and the occasion was seized by his hosts of Mends 
and admirers, imperial, political, and municipal, to do him honour. 
For that purpose Binningham was e7i fete for several days, and 
banquets, meetings, illuminations, and a torchlight procession filled 
up the programme. Not the least significant feature of this 
celebration was the immense number of telegrams of congratulation 
which this Missionary of Empire” received from all parts of the 
world. And that his views of Imperial preference and protection 
against the foreigner have not lost ground amongst all thoughtful 
people is well shown by the fact that at the sixth Congress of 
Chambers of Commerce of the Empire, held about the same time in 
London, there was a discussion on the fiscal question, and in the end 
a resolution in favour of Imperial preference was carried by 105 
Chambers against 41, 21 remaining neutral. That this should occur 
so soon after the Liberals had made a clean sweep of the country 
shows how much solid opinion is supporting the plea for fiscal reform. 

Should the Sugar Convention be renewed ? 

The following remarks appearing in the Britisli Trade Journal^ are 
well worth reproducing:— 

In September, 1907, the British Government will have to give notice 
whether or not it will withdz’aw from the Brussels Sugar Convention 
in 1908, when the five years’ period for which the Convention was 
signed will expire. There is ample time, therefore, in which to discuss 
the pros and cons and the advantages and disadvantages of a renewal 
on the part of the Dnited Kingdom. Much may happen between now 
and September, 1907, but whatever Government may be in power, the 
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question will have to be considered from many points of view. One 
possibility ■wbich, so far;, seems to have escaped attention is that the 
other members of the Convention may prefer to dispense with the 
adhesion of the United Kingdom, and caxTy. on the Convention among 
themselves rather than revert to the old mistaken policy of bounties 
and cartels. 

Should the foreign parties to the Convention take up that line of 
policy, we should have to consider what the position of the United 
Kingdom would then be. As we have from the first co-operated with 
the other Powers in drawing up the various clauses in the Convention 
imposing fines on bounty-fed sugar, the British Government cannot 
object if other countries maintain these clauses. Nor could we object 
if countries which may remain members of the Convention should 
impose fines on British sugared products when exported by the United 
Kingdom while the United Kingdom imports bounty-fed sugar from 
countries such as Eussia. The quantities of sugared products which 
we export may not he very extensive, but if such products are penalised 
in the Convention countries onr manufacturers of jams, condensed 
milk, chocolate and similar goods would he injm’ed, and it is desirable, 
therefore, that they should look at the question from this point of 
view, for it puts forth a policy, which, we believe, has greater chances 
of being adopted than is generally supposed. 

New Central Factories. 

The Sena Sugar Pactory, Ltd., of which 0. Czarnikow, Esq., of 
Mincing Lane, London, is the Chairman, have placed the contract 
for their new central sugar factory with the well-known firm of 
Harvey Engineering Go., Ltd. (late McOnie, Harvey & Co., Ltd.), of 
Glasgow. This is the ninth contract for complete cane sugar factories 
which this firm have received during the last five years, and justifies 
the high reputation which they hold in this special branch of 
engineering. They are now completing the shipment of a large 
complete refinery for India, to produce high quality sugar without 
the use of charcoal, which latter is not permitted by the Hindoo creed. 
The^ have also just secured the contract for a large complete sugar 
refinery for Japan, the kiln, char, and blow-up portion of which is 
being constructed by Messrs. Buchanan & Sons, of Liverpool. 

These orders are another proof of the great advance that the cane 
sugar industry is making all over the world now that it is given a 
fair field, the Continental beet having to compete with it on fair and 
equal terms. The great improvement in cane sugar machinery, even 
in the last five years, has considerably reduced the cost of manufacture, 
but stiE greater improvements are possible in the cultivation of the 
cane by iriigation, the use of steam ploughs, and the selection of 
canes to suit the soil and condition of the ground ; and these 
improvements are steadily being introduced. 
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THE INTEENATIOKAL SUGAE GOMMISSION AKD BEAZIL. 


The official Eeport of the last Session of the Permanent Commission 
at Brussels has just been issued. Prom it we learn that the chief 
subject under inyestigation was the Brazilian sugar question. To 
quote the report, “ it will be recollected that at the Autumn Session 
of the Commission it was decided that the application of counter¬ 
vailing duties to Brazilian sugars should continue to be suspended 
until the next meeting in the spring, in order that further and more 
complete inquiry might be made as to whether the existing system in 
Brazil did or did not in fact result in a bounty of any kind. It was 
therefore agreed that the Permanent Bureau should make an investi¬ 
gation on certain definite points, and the British Delegates undertook 
to recommend to His Majesty's Government that an independent 
inquiry sholild also be instituted by His Majesty’s Consular staff in 
Brazil. As a result of this, several documents were printed and circu¬ 
lated to the various delegates. One was a report by the Permanent 
Bureau, another a report by Mr. Ehind, British Yice-Consul at 
Eio de Janeiro. 

A note by the British delegation had also been prepared in London 
and circulated to the members of the Commission before the meeting ; 
if summarizes the conclusions at which the British delegation had 
arrived, after perusal of the various documents above mentioned, to 
the effect that recent investigations clearly demonstrated that no 
bounty, direct or indirect, existed in Brazil. 

This last report was as follows:—> 

Bbaziliaist Sugar Legislatioist. 

Ifote hy the British Delegation on the results of the Inquiry instituted hy 
Mis Britannic Majesty*s Government, 

In pursuance of the understanding arrived at at the last meeting of the 
Permanent Sugar Commission, His Britannic Majesty’s Government have 
instituted an independent inquiry into the conditions prevailing in the 
Brazilian sugar industry. The report of Mr. Ehind, His Britannic 
Majesty’s Vice-Consul at Eio de Janeiro, embodying the result of his 
inquiries, is now before the Commission. 

Mr. Ehind’s report gives information which enables a definite answer to 
he given to the following questions:— 

(e) Is there in operation in Brazil any system of direct or indirect subsidy 
to the sugar industry of the nature of a bounty ? 

{h) Are there any cartels in Brazil for the purpose of subsidizing the 
export of sugar out of the profits of the home trade, and is there any 
prospect of such cartels being successfully formed in the future ? 

(c) Is there any difference of price of identical qualities of sugar sold for 
internal consumption or for export abroad, at the place of production ? 
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{d) Is the high price of sugar for home consumption in the great con¬ 
suming centres such as Rio entirely attributable to high cost of transport 
and other charges which can be identified, or does it include an element of 
excessive profit to the producer which might be utilized to encourage export 
at low prices ? 

{e) If the high surtax is not used to facilitate the export of sugar, why is 
it considered necessary to keep it so much above the figure recognized by 
Article HI. of the Convention ? 

(/) Bo the differential export duties imposed hy some States operate as 
bounties on export abroad ? 

The above appear to be the only questions of fact which have any material 
bearing on the question before the Commission. 

To take the above questions in order:— 

{a) hir, Rhind answers this question in the negative. There seems no 
intention on the part of the Brazilian Government to act on Clause 11 of the 
jlSiew Revenue Law, and no appropriation has been made in the Budget for 
the purpose, the clause having apparently been introduced into the law on 
sentimental grounds so as not to appear to favour coffee at the expense of 
sugar. The small premiums or prizes contemplated by the State of Alagoas 
have never been paid, and the Decree authorizing them has been rescinded. 

(h) This question is also answered in the negative. The local associations 
called Syndicates” are shown to have nothing in common with cartels for 
subsidizing export hy raising home prices. All attempts to form the latter 
kind of combination have signally failed, and Mr. Rhind shows that the 
causes of failure are so deep-seated that success is practically impossible in 
future. Xothing but a combination, including all ihe great sugar-producing 
districts, could operate with success, and this is illustrated hy the total 
failure of the attempt of the Campos sugar-producers to aSect prict s by 
exporting 20,000 bags of sugar to the United States in 1905. The great 
extent of territory, the large number of small producers, and the absence of 
any cohesion or loyalty among them are among the reasons rendering a 
successful general cai’tel impossible. It may be added that Mr. Rhind’s 
conclusion under this head is fully supported hy theoretic considerations. 
A sectional combination Campos), however complete, could not per¬ 

manently control the price of sugar in Rio, which is largely supplied by 
Pernambuco. This being so, it could not he to its real interest to limit the 
quantity of Campos sugar put on the Rio market by exporting abroad at leas 
than cost. 

(c) Mr. Rhind answers this in the negative. The predominant part of 
the export trade is conducted on the basis of firm orders sent to Brazil from 
foreign markets, on the basis of fair market prices ruling at the time. Much 
of the misapprehension as to the alleged difference between prices for home 
and foreign consumption appears to he due to the practice of qxroting in 
market reports nominal prices for qualities of sugar in which no real trade is , 
■done. In Pernambuco the prices (exclusive of export duty) for the qualities 
both consumed locally and exported are identical. The same is true of 
Alagoas, Bahia exports no sugar, and Campos sugar is almost all sent to Rio, 
prices in Campos itself Ixeing lower hy about 7'20 fr. per 100 kilogs. than in 
the town of Rio, owing to the cost of freight, export duty, &c. 
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{d) The annexes to Sir. Rhind^s Report show conclusively that the high 
price of sugar (say at Rio) is entirely accounted for by the high charges for 
putting it on the Rio market. To take Pernambuco sugar as an example, 
“ Brancos ” sugar in Pernambuco cost 140 to 180 reis per kilogramme in the 
last week of Pecember, 1905, whether for home use, export to other States, 
or export abroad. The cost of transport, loading and unloading, brokerage, 
warehouse charges, export duty, &:c., to Rio amount to about 70 reis, 
making a total of 210 to 250 reis, or a mean of 230 reis. 

As the wholesale price at Rio appears to have been 220 to 248 reis for 
Brancos at the same period, it is evident that the whole difference between 
that price and the export price at Pernambuco is accounted for. Similar 
comparisons might he readily made for other grades of sugar or other 
producing and consuming markets with the same result. 

{e) On this point valuable light is thrown by Mr. Rhind’s observations 
on the wide fluctuations of exchange, whilst the desire of the Brazilian 
Government to reduce the import duty so far as is in their opinion com¬ 
patible with the efficient protection of the home market is indicated by the 
issue of a Decree establishing a rate of 200 reis per kilogramme as against 
the rate of 1,000 reis previously in force. 

(/) The export duties as between the States are shown by Mr. Rhind to 
operate like excise duties. Take the case of Pemambuco, whose production 
is 2,500,000 bags of 75 kilogs., equivalent to about 3,000,000 bags of 
60 kilogs. On the basis of population the consumption of sugar within the 
State of Pernambuco is probably not more than 200,000 bags of 60 kilogs., 
or say seven per cent, of its total production. Except for this insignificant 
fraction, the whole of the produce of Pernambuco consumed in Brazil pays 
the export duty. The remission of the whole or part of this duty on sugar 
exported abroad is therefore virtually equivalent to a remission of excise, 
which is universally admitted as legitimate. It may also he observed that 
the view that the Pemambuco export is in effect a tax on consumption is 
expressed by the Belgian Consul in that town, who writes, ‘‘ C’est un 
vmtahle impdt de consommation au profit de I’^tat de Pernambouc.’^ 

These observations, together with Mr. Rhind’s Memorandum, are pre¬ 
sented to the Permanent Commission in response to the desire expressed by 
some of its members to be furnished with the results of an independent 
inquiry. It is submitted that they clearly establish the fact that no bounty^ 
direct or indirect, exists in Brazil. 

Mr. Rhind’s Report is naturally a very valuable one, giving as it 
does a general survey of the Brazilian sugar* industry. On another 
page we reproduce some chief portions of it. 


Messrs. John McNeil & Co,, of Glasgow, have under construction 
one of the largest, if not actually the largest, eleven-roller sugar caue 
crushing plants ever ordered in this country. The mills are 36 ins. 
dia, by 6 ft. 6 ins. long, and have journals IS ins. dia. The whole 
eleven roller's are driven by one engine. 
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A METHOD EOE THE PBEPAEATIOK OP CANE PBODUCTS 
POE POLAEIMETEIO ASSAY. 

By Noel Deere. 

Althougii the use of basic lead acetate is universal in the preparation 
of sugar products for polarimetxic assay, its use is known to introduce 
certain errors and inconveniences, and a substitute for its use has 
perhaps been desired by those engaged in the analyses of sngars and 
allied products. 

Of other reagents may be mentioned mercuric compounds, largely 
used in the clarification of milk; alumina cream, and bone black. 
In addition, chloride of lime, first used by Zamaron,* has been 
recommended by Pellet in special connection with the preparation of 
cane molasses. 

The efiect of alumina cream is entirely mechanical, and it only finds 
a use in removing an opalescence or in clearing a very faintly-coloured 
solution. When, however, the alumina is precipitated within the 
body of the solution which it is desired to clarify, a definite chemical 
action seems to take place, the alumina at the moment of its formation 
uniting with colouring and other matters present, and forming with 
them insoluble bodies. This action is similar to the use of alum 
mordants in the dye industry, whereby insoluble “lakes” are 
precipitated on the fibres of animal and vegetable tissues. Alumina 
may he precipitated within a solution by the action of alkalies on a 
soluble alum or by the reverse reaction by neutralizing a solution 
of potassium or sodium aluminate by means of an acid. Either of 
these processes, when carried out in a cane juice or solution of a 
sugar house product, produces a notable precipitation of colouring 
matters, and after filtration a negotiable material may under certain 
conditions he obtained. 

When clai-ifying sugar products by this method, the two precipitants 
must he added to the material in almost equivalent quantities, or at 
most so as to give a very faint acid reaction to the material. Any 
excess of acid or alkali results in the resolution of the alumina and 
of the co-precipitated bodies, and in this respect an excess of alkali 
is more objectionable than an excess of acid. 

difficulty may be overcome by using as the precipitating agents 
sodium aluminate and a soluble alum. The method which I have 
found to give the best results is as follows 

To 50 cc. of the material under analysis a certain quantity of a 10^ 
solution of sodium aluminate free from carbonates is added, the 
contents of the fiask mixed, and then a slight excess of a saturated 


* Bull, de Xiissoe. dea Chim., XVI. 3S7. 
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solution of siilpliate of aluminium* Tlie volume is tlien completed 
to 100 cc., violently agitated and filtered. T\Tien using the process 
in tiie polarimetric assay of a sugar, tlie normal weigM is first 
dissolved in about 50 cc. of water, clarification effected as described 
above, and tbe volume completed to 100 cc. Absence of carbonates 
from the solution of sodium aluminate is necessary, as in this case 
the frothing which takes place on the addition of the alum prevents 
the material being made up accurately to a definite volume. 

The addition of the sodium aluminate results first in the solution 
becoming both clearer and darker. On the addition of the alum 
the formation of a dark-coloured precipitate occurs, which, on the 
continued addition of the alum changes in the case of juices to a 
slate grey, and in the case of molasses is yellowish. The slate grey 
colour appears when the mixture is faintly acid to litmus, and is an 
indication that sufficient alum has been added. 

According to the concentration and nature of the material under 
analysis, different quantities of alumina are required to effect the 
maximum decoloration. The largest quantity is naturally required 
in the case of molasses, and in this case I have found that 50 cc. of a 
solution of molasses of density 12^ Balling require a maximum of 
5 cc. of a IO/3 solution of sodium aluminate. First products require 
lesS; and with juices 3 cc. per 50 cc. of juice is always sufficient. 
"When working with this method it is not feasible to dilute a juice 
from 50 to 55 cc., as if 3 cc. of sodium aluminate be used more than 
2 cc. of a saturated solution of alum are required to neutralize the 
aluminate, and I have found it convenient to make up the 50 cc. of 
juice to 100 cc. 

So far as regards the applicability of the process, the best results 
are obtained with products that are natmully light-coloured, such as 
in the polarization of refining crystals made without boiling in 
molasses with dii-ect consumption sugars and with mill juices ; when 
applied to mill juices shortly after expression, or to non-macerated 
juices, results are but little inferior to those obtained by the use of 
basic lead acetate. With macerated juices, less satisfactory results 
are obtained. With refuse molasses, a concentration such that a 
reading of about 7 Yentzke degrees results is the highest that can 
be obtained without the solution being darker than can be read with 
accuracy. 

Animal charcoal, which was formerly largely used in sugar analysis 
does not now, I believe, find an extended use; but in combination 
with the process detailed above, even wuth refuse molasses, filtrates 
but little inferior to those obtained with the use of basic lead acetate 
result. The method of applying animal charcoal that I have found 
most satisfactory is to shake up the filtrate from the alumina pre¬ 
cipitate with a small quantity of finely powdered dry charcoal and to 
again filter. Occasionally the material when thus treated does not 
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filter brightly, and in this case the addition of one drop each of the 
aluminate and alum solutions will give a bright and very highly 
decolorised filtrate. Under these conditions concentrations of 
refuse molasses giving a reading of 15 Ventzke degrees can be 
observed. 

In common with lead acetate the process described above introduces 
error due to the volume of the precipitate: this error is capable of 
being allowed for by the same methods that are used for the lead 
precipitate, and in an experiment with a pure sugar it was found that 
the volume of the alumina precipitated from 5 cc. of a 10^ solution of 
sodium aluminate was *58 cc. 

Cane juices clarified in this way filter with fair ease and are capable 
of being filtered through asbestos over reduced pressure and the pre¬ 
cipitate is capable of being washed. Uor this purpose I have used a 
filter plate two inches in diameter; the whole of the sugar is thus 
capable of being washed out and the filtrate being made up to definite 
volume eiTor, due to the volume of the precipitate is removed. Such 
a process, however, is too lengthy to be used except for .special 
purposes. 

In some special cases other than in its general application I have 
found this process of considerable use. 

In my experience megass extracts obtained by long boiling of 
megass, in the presence of small quantities of lead acetate, often give 
a filtrate lacking brightness. The addition of two drops of the 
aluminate per 100 cc, of extract produces a precipitation of alumina 
and after filtration the extracts are so clear that they may readily be 
observed in a 60 cm. tube. 

It is often of interest to test waste factory waters by one or other 
of the colour reactions of sugar. In this colony (Bemerara) the 
waste waters are naturally so dark coloured as to obscure any of these 
tests. These waters may be obtained almost colourless by the pre¬ 
cipitation within them of very small quantities of alumina. 

In the assaj" of glucose in sugar juices the removal of lead adds to 
incon venience of the process; j uices clarified by the method described 
can, I think, be used at once for a glucose assay. 

The process described above is perhaps capable of a wider range of 
application than to sugar house products, as I find that milk can 
readily be clarified by this process so as to be obtained in a condition 
suited for polarimetric assay. 


The preference granted by Canada to West Indian sugar is having 
good results. Not a pound of Trinidad sugar found its way to the 
U.S.A. last crop. 



391 


SIMPLE METHOLS OF CHEMICAL CONTPOL. 
By T. H. P. Hebiot, F.C.S. 

(Concluded from page 357.) 


XIY. 

The Contbol op the Fuel. 

To run a sugar factory on economic lines it is not sufficient to 
recover tLe maximum quantity of sugar, hut to do tMs at tlie lowest 
possible cost both, in labour and material, including tbat important 
item—fuel. 

IsTow, on this score, tbe cane sugar industry has an enormous 
advantage oyer that of the beet, since the crushed cane, or megass, is 
a fuel which costs nothing, and is already on the spot. With modern 
boilers and specially designed furnaces no other fuel is required; 
indeed, the problem is rather how to dispose of the surplus megass, 
or to utilize the surplus steam when the whole of the megass is sent 
to the furnaces. 

That a cane sugar factory can entirely dispense with a fuel account 
is not sufficiently recognized, judging from the number of factories 
where wood, or even coal is burned in addition to the megass, or 
where the furnaces are of so antiquated a type that the megass has to 
be sun-dried before it can be used as fuel. When the wages paid for 
cutting and transporting wood, or for sun-drying the megass, are 
recorded as fuel,” it is found that steam is frequently a costly item 
of the working expenses. 

First, then, as regards the megass. If sun-drying has to be 
resorted to it is important to know when the proper degree of dryness 
has been obtained so that labour may be economized. 

An experienced stoker may be able to distinguish between well 
dried and badly dried megass by the sense of touch, but if we would 
control his work we must have an independent check, free from all 
errors of judgment. 

Such a check we have in the Megass Test, described in Chapter 
VIII. Five pounds of sun-dried megass will be sufficient to hll one 
of the wire cages, and the drying operation should be complete in 
from 2 to 3 hours. Care must be taken to secure samples rep¬ 
resenting equal parts of the upper and lower layers, and taken from 
different spots in the factory yard. If the sun-dryiag has been 
sufficient the loss in weight should not exceed 15^; that is | lb. on 
the 6 lbs. of megass tested. 

As regards the fuel-value of ordinary “ wet” megass no very exact 
data are available. One ton of good Scotch coal is equivalent to from 
to four tons of megass from a double-crushing mill, and to 4 or o 
tons of single-crushed megass. 
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In factories burning coal, the first step towards economy is to know 
that the quality of the coal supplied is proportional to the price paid 
for it; the second step being to see that the heating value of the coal 
is utilised to the best effect by skDiul stoking. 

Whenever practicable, a sample taken from each shipment of coal 
should be submitted to an analyst who will report on the heating value 
and percentage of ash for a moderate fee. When such advice is not 
available, the heating value may he determined in the factory labora¬ 
tory by means of an apparatus called a Calorimeter (i.e. heat measurer). 
This is a device for burning a weighed quantity of coal in such a 
manner that the whole of the heat evolved is absorbed by a large 
volume of water, the rise in temperature of which is very accurately 
measured. In either case, the first step is to secure an average sample 
of coal from the bulk. 

Sam;pling .—Two lumps, of average size, are taken from each truck 
—or punt-load, and broken into small pieces by means of a hammer 
uj>on a clean concrete floor. The large sample, thus obtained is 
then mixed by shovelling the outlying fragments tow-ards the centre 
of the heap until the latter assumes the form of a cone with circular 
base. This operation is next reversed by raking the coal from the 
centre of the heap towards the circumference, repeating this all round 
until a layer of uniform depth is seemed. A straight-edge of wood, 
or metal, is pressed down upon the sample in snch a manner as to 
divide the heap into two equal portions, which can then be slightly 
separated by pushing the straight edge side ways. A similar dividing 
line is then made at right-angles to the first, by which means the 
whole sample is divided into quarters. Alternate quarters are then 
removed, together vdth the fine dust belonging to them, and the 
remaining quarters re-mixed to form a smaller cone which is flattened 
out, quartered, and two alternate quarters removed as before. In this 
manner the sample can be greatly reduced in bulk, whilst still fairly 
representing the original sample. When only about 10 pounds 
remain, this residue must be crushed to a coarse powder in an iron 
mortar before the < ‘ quartering ” can be carried further. The powdered 
coal, after mixing, is spread out upon a large sheet of paper and re¬ 
peatedly “quartered” until a sample weighing abont 1 pound is 
obtained. 

The above operations may appear unnecessarily tedious, but in the 
absence of special apparatus no simpler methods of sampling can be 
relied upon. 

The Coal Test .—Printed instructions for using the Calorimeter are 
supplied with the apparatus, but these being somewhat condensed we 
will attempt to simplify this very interesting test, commencing with a 
few words of Theory. Keasurements of various kinds can only be 
expressed in terms of some arbitrary unit; for example, the inch, 
the gallon, the pound, &e. In the case of heat, it is very necessary 
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to distinguisk between quardity of heat and temperature, since fcbe 
same quantity of heat produces diSerent temperatui’es when applied 
to di^erent substances. But to raise the temperature of a gallon of 
water from, say, 60° to 61° P., the same quantity of heat will always 
be required, and thus affords a basis of measurement. 

The metrical system of weights and measures being much more 
■convenient in scientific work, the unit now universally adopted is the 
quantity of heat required to raise the temperature of one kilogram 
of water one degree Centigrade, Adopting this unit, which is known 
as a calorie, the heating power, or calorific value, of fuels can be 
conveniently expressed in terms of the number of calories developed 
on burning one kilogram of fuel. 

The Calorimeter is designed to burn only 2 grams of coal, the heat 
evolved being absorbed by 2 kilograms of water. For each degree 
Centigrade that the temperature of this water is raised, two calories will 
have been set free by the combustion of the coal (there being two 
kilograms of water heated instead of one, see definition given above). 
Again, as only 2 grams of coal are used in the test, the quantity of 
heat measured must be multiplied by oOO to obtain the heating effect 
■of a kilogram (1000 grams) of coal. Consequently the number of 
■degrees Centigi'ade through which the 2 kilograms of water are heated 
must be multiplied by 2 x 500, or 1000, in order to arrive at the 
true calorific value of the coal tested. 

The Apparatus comprises 5 parts:— 

1. A metal cylinder, terminating above in a metal tube with tap 
and having a double row of perforations below. 

2 . A circular metal base, to which the said metal cylinder can be 
attached by means of springs. 

3 . A metal tube, or cartridge, to hold the combustibles, and which 
can be fixed vertically in the centre of the metal base. Cartridges of 
two sizes are supplied with the apparatus ,■ the shorter tube being 
alone used for testing coal. 

4 . A large glass cylinder in which the above apparatus can be 
immersed in water. 

5. A delicate thermometer graduated in tenths of a degree C, 

Iristructwns .—It being desirable to know the temperatures of the 

laboratory, the thermometer may be left exposed on the table whilst 
the following preparations are made. 

The one-pound sample must be re-ground in the iron mortar until 
the whole can be passed through the metal sieve. Two grams of this 
fine dust are carefully weighed into the counterpoised metal basin and 
then emptied into the wedgewood mortar; the latter having been 
previously heated for about hour in the megass drying-chamber. It 
is once again ground up with the pestle, the heat of the mortar serving, 
^at the same time, to remove any traces of moistnre. To It are 
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added 26 grams oi oxygen mixture,* and tlie two powders mixed by 
grinding until tbe mixture assumes a uniform grey colour. 

This mixture has next to be transferred, without loss, to one of the 
short metal cartridges in the following manner :— 

The mortar and cartridge (the latter upright) are placed side by 
side on a sheet of smooth writing-paper. By aid of the steel spatula 
the mixture is then transferred from the mortar to the cartridge in 
small quantities, tapping the base of the cartridge upon the table 
after each addition in order to compress the charge and thus render 
its combustion rapid and uniform. 

During these manipulations any accidental spiilings should fall 
upon the paper placed to receive them and to these are added the last 
traces of mixture from the mortar by dusting out the latter with a 
camel-hair brush. Bolding the paper almost double the last of the 
mixture is easily brushed direct into the metal cartridge, which should 
now he quite full. If there appears more of the mixture than the 
cartridge will hold, it is because the charges have not been 
sufBciently compressed, in which case the remedy is obvious. 

To fire the charge the cartridge must finally be fitted with a fuse, 
prepared by soaking lamp-cotton in a strong solution of nitre, and 
drying. A length of about an inch is sufficient, a quarter of which 
is pushed into the charge leaving fin. protruding. The cartridge is 
then inserted in the metal base and covered by the metal cylinder, 
the tap on which is closed. 

After carefully observing the ah temperature of the laboratory, a 
bucketful ef cold water is procured and its temperature also observed. 
If a few degrees Centigrade below the air temperature, so much the 
better; but, if not, a lump of ice should be added until the temperature 
falls 7^C. below that of the air. x4fter removing the ice, the water is 
poiu’ed into the lai'ge glass cylinder exactly to the level of the 2000^ cc. 
mark on same, which is the volume occupied by two kilograms of 
water. Holding the metal apparatus just above the tap, lower same 
into the cylinder until it rests at the bottom with only the tap 
projecting above the surface of the water. In this position, the 
metal cylinder remains full of air so long as the tap is closed, and there 
is no risk of the enclosed charge being wetted. 

The thermometer is suspended from the rim of the glass cylinder 
by means of a bent wire hook in such a position that the thermometer 
bulb is midway between the top and bottom of the glass cylinder. 
The scale of the thermometer should he clearly visible through the 
side of the glass vessel, so that the temperature may be read offi 
without removing the thermometer from its position. 

* A tin of this ia supplied, but fresh quantities may be prepared by mixing three parts 
of powder^ Potassium Chlorate and one part of powdered Potassium Kitrate (common 
Hitre). Phis mixture, which must be kept absolutely dry, supplies the oxygen required 
fcHT the comhuation of the coal, since, for the purpose of the test, the coal must be burnt 
out of contact with air. 
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The metal work and glass soon acquire the temperature of the 
water, but it is necessary to stir the latter by gently raising and 
lowering the metal apparatus until the thermometer gives a constant 
reading. 

The metal apparatus is now removed from the water, the cylinder 
separated from the base, and the free extremity of the fuse ignited. 
The apparatus is then quickly put together again and re-immersed in 
the water. 


In less than a minute a rapid fiow of gas bubbles escape from the 
perforated base of the cylinder, showing that the charge has ignited. 
As these bubbles rise through the water a rapid interchange of heat 
takes place, the cold water being warmed, and the hot gasses cooled. 
As soon as the action quite ceases, the tap is opened so as to allow 
water to enter the apparatus, and become heated by contact with the 
hot metal cartridge. 

The water is then once more thoroughly stirred by raising and 
lowering the metal apparatus, whilst the eyes ai’e kept fixed on the 
thermometer. The mercury column will be seen to rise steadily^, and 
as soon as it remains stationary the exact reading is noted down 
before the temperature commences to fall, owing to radiation of heat 
by the glass cylinder. Both the initial and final temperatures must 
be read off to a tenth of one degree. 

The difference between the initial and final temperatures, multiplied 
by 1000, should give the Calorific value of the sample of coal tested, 
but a correction of one-tenth is added for the heat absorbed by the 
metal apparatus itself. 


The following example will make this clear:— 

Begrees 

Ceatignicie. 

Temperature of room .=: 19‘3 

Temperature of water before combustion . == 13*2 

Temperature of water after combustion .. = 20*3 

Increase in temperature of water:—20 ‘3—13'2 = 7*1 

Heat absorbed by Calorimeter = — .. .. “ *71 

Corrected rises in temperature ., .. .. =: 7*81 

7*81 X 1000 = 7810 Calories. 


From this result we can calculate the evaporating power of the fuel; 
this being usually expressed as pounds of water (at the boiling point) 
converted into steam at the same temperature. This is done by divid¬ 
ing the total Calories by 537; and in our example we obtain=: 


14*54 pounds of water evaporated per pound of coal, from and at 

100^0. (212° P.) 
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2^ote .—To obtain correct results by tbis test it is of course assumed 
that tbe two grams of coal are completely burned, leaving only a small 
quantity of grey asb free from black particles. To make matters 
certain, tbe metal aj)paratus should be removed from the water and 
tbe latter allowed to stand undisturbed for some hours so that the 
suspended ash (and coal, if any), may settle to the bottom of the glass 
cylinder. On separating the metal cylinder and base, the cartridge 
will be found full of water which should he emptied into a clean test- 
tube, and the cartridge rinsed out with small additions of clean water, 
these rinsings being added to the test-tube which is then allowed to 
stand. The sediments left in the large glass cylinder, as also that in 
tbe test-tube should be examined after decanting oif tbe bulk of tbe 
clear water. If dark in colour, some carbon in the two grams of coal 
will have escaped combustion and the result of the test will be slightly 
below the actual Calorific value. A correction for any unbmmed 
carbon is possible, but somewhat difficult to carry out, and it is there¬ 
fore better to ensure complete combustion by taking the following 
precautions. 

1. Dry about 30 grams of the oxygen mixture before weighing 
out the *26 grams used in the test. This may be done by exposing 
same in a thin layer to tbe air in a heated place. 

2. The two grams of coal must he very finely divided and perfectly 
mixed with the 26 grams of oxygen mixture. 

3. Tlie metal cartridge must he absolutely dry, and the charge 
uiiiforaih^ compressed. 

It may he added that the Calorimeter described above is quite 
unsuitable for ascertaining the calorific value of megass. 

ISText in importance to the qualify of the coal used comes the 
quanfify required to make a ton of sugar. Even the stoking of the 
furnaces can be brought under chemical control by analysing the flue 
gases, hut the methods are too refined to hear simplification. Con¬ 
siderable economy may, however, be effected by a judicious use of a 
“coal weigher’’ in distributing the fuel to the furnaces, and noting 
which stokers use the most coal. 

In concluding this series of papers we may remark that the 
pradicctl utility of the results obtained, when our simple method of 
chemical control are put into practice, will depend solely on the 
care and accinucy with which the tests are made. It is for this 
reason that such work is best undertaken by those to whom accuracy 
has become habitual by long practice. Yet, if we have succeeded 
in convincmg our readers that the methods, themselves, are practical 
and therefore reliable^ tbe main purpose of these papers will have 
been achieved. 
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Stjpplemextahy List of Apparatus {See Chapter II.}, 


£ s. d. 

Two Test Mixers, on foot, with, lip, oOcc., 100 divisions .. 0 2 0 

Two cork rings, 2f inches inner diam. .. 0 1 4 

One set of Becker’s aluminium weights:—-5, 2, 2, 1 mg, .. 0 13 

One normal quartz plate mounted in brass tube for adjust¬ 
ing Polariscope to read 100" Yentzke with table 

showing values from 10° to 35°C. . 110 0 

One test tube stand, with 12 holes and draining pegs .. .. 0 3 0 

Two dropping bottles, with slotted stopper, A.K. patent 

100 cc. capacity . 008 

Two pipettes, 10 cc., with bulb at one end .0 0 6 

One dozen glass rods, fused ends, 5 in. long, in. thick_ 0 0 4 

Triangular file, 4 in. long.0 04 

Two foolscap note books .. 0 1 0 

Six glass-cloths, or clusters .. 020 


£2 2 5 


THE SAMALKOTA SIJOAE CANE EAEM. 
By C. A. Barber, M.A. 

(Botanist to the Government of Sladras.) 


In giving an account of the sugar cane work at Samaikota, it is 
advisable first to trace the origin of the farm. Upon the Government 
Botanist’s arrival in this country in 1898, a serious disease of a some¬ 
what obscure nature was found present in the fields. The number of 
acres under cane in the Godaveri Delta, one of the richest cane¬ 
growing areas in Madras, had greatly decreased, and the export trade 
of jaggery from the port of Cocanada had seriously declined and was 
threatened with extinction. Under these circumstances, the Govern¬ 
ment Botanist was early deputed to make an investigation of the 
disease. This was determined to be caused by a parasitic fungus, 
OoUetotrichum falcatiiTn, well known in Java and the West Indies. 

Duiing his inspection of the fields, he was led to form certain views 
regarding the spread of the disease at variance with those usually 
adopted, and as it was impossible to test the matter at issue in the 
ordinary ryots’ cultivation, it was suggested that a few acres of land 
should be rented from the ryots and the disease studied on the spot. 
This proposal met with the approval of Government, and in April, 
1902, five acres of land were planted with, sugar cane, and placed in 
the Government Botanist’s charge. 

The conclusions arrived at before the establishment of the farm were 
as follows:— 


28 
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(1) That the disease was an mternal one, in the sense that it passed 
from generation to generation inside the plant. The rarity of spore- 
formation and the extremely scattered nature of the small sugar cane 
gardens in the district, together with the slow hut steady spread of 
the disease, appeared to discount the idea prevalent in the West 
Indies, that the disease was chiefly spread hy the wind. 

(2) That where the disease was spread from plant to plant, it was 
mainly thi’ough infected soil, or hy the water channels into which the 
rotten canes were usually thrown. 

(3) That the surest way to induce the disease to make its appear¬ 
ance was to plant the canes in a wnter-logged site. That no cane 
could withstand the disease when constantly submerged or kept in 
swampy ground, as was the custom of the ryot.* That the ryot, in 
fact, had given way to careless cultivation because of his abundant 
water supply, and had treated the sugar cane in much the same way 
as he did paddy. Instead of incurring the labour of digging and 
aerating his land, he swamped it with water and worked it in puddle. 

(4) It came to light, moreover, that it was no new thing for a 
favourite cane to he swept away by disease. Successive canes had 
held favour in the district during the past forty years, each in turn 
growing luxuriantly and bringing wealth, but after a few years 
becoming diseased and causing wide-spread loss. It was evident that 
bad cultivation was the cause of all this; tbe constitution of each 
cane had been broken in turn by the ever present fungus, until all 
the plants of that kind in the district wei’e infected. 

These beliefs have guided the work of the farm. The main object 
of the farm was obviously to resuscitate this dying industry, and the 
various expenments which have been tried during the three years of 
its existence have had this point in view. Tresh land bas been rented 
from the ryot year by year, and the canes have, therefore, been 
planted in strictly normal conditions (after paddy in puddle), but aH 
matters of drainage have been attended to with tbe most zealous care. 
Tbe most careful scrutiny of tbe sets planted bas been maintained 
year by year, and all witb tbe faintest visible trace of disease rejected. 
Tbe result bas been, tbat in tbe freshly planted land, disease bas 
decreased each year in tbe canes, tbe farm always being tbe most 
healthy garden of tbe neighbourhood. 

Tbe first canes planted were such local varieties as could be got 
together, to which were added five varieties kindly contributed by 
Mr. Moilison from Bombay. In tbe second year of tbe farm’s 
" existence attention was drawn to tbe presence of a small field of canes 
at Tizianagram (about a hundred miles north of tbe farm), which bad 
been introduced from Mauritius four years previously, and which bad 
been allowed to run wild. These were carefully gone over, and such 


Native farmer. 
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varieties as seemed to be of merit* were introduced into the farm. In 
the third year various canes were added from different parts of the 
country, including the Kajli and Sainsara of Bengal. 

The introduction of these new canes, and the collection, side by 
side with them, of the local indigenous varieties, resulted in the 
settled conviction that the whole of the local cane flora with its many 
varieties was permeated by disease, and that salvation was to be 
obtained by the discovery of immune varieties. The improvement of 
the ryot’s cultivation is a matter beyond the scope of a few years’” 
agricultural experiments. 

It is noteworthy that in the main varietal plots, whereas in the first 
year nine local varieties were tested, these have now been reduced 
to three, all the rest having proved (generally speaking, in their 
ratoon growth) that they were hopelessly diseased. The work on the 
farm is now largely carried on with varieties new to the district. 

The two main lines of work have become, firstly, the selection of 
hardy varieties of good sugar content and the distribution of these to 
the ryot; secondly, the discovery and even production of new forms 
to take the places of those already distiihuted and destroyed by the 
ryot’s methods. 

The farm was commenced under great difficulties. There were 
local ti’oubles as regards labour during the first year and a half. 
There were no less than six changes of management in the same 
period. In each year the land had to he hastily acquired at a high 
rental and with insufficient time for preparation. On the other hand, 
the farm was extremely fortunate in the canes sent over by Mr. 
Mollison, for to one of these canes, as will be seen, it owes its present 
success. Its future power and usefulness is guaranteed by the unique 
case referred to above of that field of canes in Tizianagram, where 
some twenty kinds of Mauritius canes of good quality had been 
introduced four years previously, and allowed to fight it out under 
adverse conditions in a new country. Of the twenty canes introduced, 
about one-half have succumbed, two or three have practically 
monopolised the field, and sports and reversions have occurred 
abundantly. 

It was noted early in the history of the farm that one of the 
varieties from Bombay, the Red Mauritius, showed good germinating 
power and healthy growth. It was analysed at the end of the first 
year and the juice was found to he fairly good. It is an axiom in 
cane improvement, that no cane should be distributed from an experi¬ 
mental farm, until it has been thoroughly examined and tested for 
a number of years. But the matter was urgent, and the previous 
good character of the Red Mauritius in Bombay was allowed to have 
weight. Accordingly, at the end of the first year, sufficient sets to 
plant one-tenth acre plots were distributed to two ryots, under binding 
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conditions tliat if so directed, they should boil the whole into Jaggery. 
The power was thus retained of withdrawing the cane from circula¬ 
tion if desired. 

During the second year the Red Mauritius sustained its character 
both in the plant canes and in the ratoons on the farm. At the end 
of the second year it was widely advertised both in the village sheet 
of the District Gazette and in the local papers, as well as by emissaides 
sent thi'ough the villages with samples of the canes. About eighty 
applications were received. In its distribution it was sent to various 
parts of all the six taluks of the District. During the thhd year 
every one of the plots thus planted was twice inspected, the 
opportunity being taken for directing the ryots in their mode of 
cultivation. The result of this action was recently seen in widespread 
clamour for more seed. Hardly any Red Mauritius cane was made 
into jaggery, and far more applications were received than the farm 
could possibly satisfy, the seed changing hands in some cases at very 
high prices. 

The first step towards the resuscitation of the industry has thus 
been .successfully taken. A new cane, of good general character, has 
been placed before the ryot, and he has eagerly taken it up. But 
this work of distribution has merely been commenced, and though 
certain ryots, and even villages, have declared that they will adopt 
the farm methods of cultivation, the great bulk of the ryots have as 
yet been in this respect untouched. There is hardly a village where 
the new cane cannot he obtained, hut it is being subjected to the 
ruinous and wasteful water-logging of the district. How long its 
constitution will stand the strain is douhtfol. 

But meanwhile, other canes are being pushed forward on the farm 
to take its place. After reviewing the inspection results of the Red 
Mauritius plots referred to above, one ryot in each taluk was selected, 
because of their intelligent attempt at following the farm practice, 
and to them have been entrusted two more canes, the Wluie Mauritius 
and the Striped Mauritius^ for experimental trial during the year, 
imder the same binding agreements. These six ryots will be visited 
during the year, and the result of the inspections will be made use of 
in the next year’s distribution. It may he noted that the Striped 
Mauritius appears to be superior to the Red Mauritius in every 
respect except tillering power. It germinates well, grows to a great 
height, gives a heavy out-turn, has very rich juice, and makes 
excellent jaggery. 

Following this method, the farm is exerting itself more and more 
to produce a succession of good hardy canes. The Ashy Mauritius is 
probably sHghtly better than the Striped Mauritius^ and all of them 
are apparently left behind hy a new cane, a “ sport” which has been 
analysed this year for the first time. These canes will have the 
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advantage of a longer trial, and it is lioped that it will in time b© 
possible, with certainty, to make a new cane available whenever it 
is desired. Seedling canes are not being neglected. Two varieties 
received from Barbados are now being acclimatized in an area apart 
from the farm. Fifty-two boxes of annws have been put down 
during the last two years to obtain Indian seedlings. The results 
have not been satisfactery, as the fierce dry heat of the Coromandel 
Coast at the time of flowering is probably too much for the delicate 
germ. Two seedlings were obtained this year, but unfortunately 
succumbed after a few weeks’ growth. It has been something, 
however, to determine that the ovary of the sugar cane is fertile 
in India. 

Finally, an attempt is being made to raise resistant varieties of 
those canes which have gone under in the past. The principle of this 
is simple enough. Wherever in a patch of diseased canes one or two 
healthy shoots are seen, these are marked and later carried as seed to 
the “disease plot.” Here the soil is purposely infected, rejected 
diseased cuttings are planted, and the plot is badly ti’eated generally. 
The introduced stools mostly go under, but by repeating the process 
it is hoped that a more hardy strain may ultimately he obtained. 
The degenerate local kinds have some of them an excellent parentage, 
and there is no reason why, in time, success may not attend this mode 
of procedure. 

Samalkota farm is purely local. It was started for the definite 
pui’pose of throwing fresh blood into the local cultivation. Inciden¬ 
tally, it will perform other functions. The ten best varieties have 
been sent down to South Axcot to form a new faim there, and the 
Red MauTitius and some other canes are already appearing in various 
parts of the country. 

But besides this question of distribution, advantage has been taken 
of its existence thoroughly to study cane cultivation and jaggery 
production from every point of view. The results of these inquiries 
cannot be dealt with in the present paper. 

It has now been decided that the farm shall be made permanent, 
and thirty-six acres of land are being acquired for the purpose. This 
land, which is in a very rough condition, is being got into order, and 
permanent buildings are being erected. It may be possible on a 
future occasion to give some account of the various experiments being 
carried out on the farm .—{Agricultural Journal of India,) 


The 1905 sugar cane crop in Madeira was larger than that of 1904, 
and a greater proportion of the cane was utilised in the manufacture 
of sugar. Little or no sign of disease was observed. 
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BOOT DISEASE OE THE SUGAE OAlSrE IN HAWAII. 


Mr. L. Lewtoa-Brain, Assistant Director of PatEology and 
Physiology to the Hawaiian Sugar Planters’ Experimental Station, 
has lately issued some preliminary notes on root disease of sugar 
canes in Hawaii, with several illustrations, one of which we reproduce 
on another page. His results are summarized below. 


Boot disease is the most important fungoid disease of shgar cane 
in the Hawaiian Islands, It is responsible for the abandonment of 
Lahaina and Bose Bamboo canes in certain localities. Its most marked 
effects are seen on ratoons. 

The first symptoms of root disease are like those of drought. The 
leaves stand upright, roll up, turn yellow, and gradually become very 
dry ; the leaf-system is much reduced. The lower leaf-sheaths 
become matted together, and to the base of the stem. A white fungus 
mycelium is found among them. In Hawaii, root disease is also 
noticed to affect germination. 

The root fungus attacks the growing point of roots, so preventing 
their further development. As this continues, the water supply from 
the soil is reduced; this brings about secondary effects on nutrition, 
which react again upon root development. Finally, the nutrition of 
the cane suffers severely. 

The sugar cane, growing natm-ally, possesses considerable 
powers of resistance to root fungus, and is able to outgrow an 
attack. 

Boot fungus is essentially a soil fungus. It is able to live as a 
saprophyte on dead organic matter in the soil, and especially about 
the bases of the cane stools. 

Treatment for root disease consists in, fii*st, planting resistant 
varieties, as the Yellow Caledonia, the utmost care being taken to 
secure healthy seed. Cultivation and liming the soil tend to destroy 
the fungus there, and are also favourable to the vigorous development 
of cane roots. Batooning is, generally, not advisable. The destruction 
of diseased material should be as thorough as is consistent with 
economy. It is sometimes necessary to throw land out of cane 
cultivation on account of this disease ; a remunerative rotation crop 
would be of great value here. 

The full details can he found in Bulletin No. 2 (Division of 
Pathology and Physiology) of the Experiment Station’s Publi¬ 
cations, 



A B 

Fig. 1. Two canes, from different stools, to show the effect of root, 
disease on growth, from a photograph. These canes are of the same variety, 
and were taken firom. the same row, so that they were grown under identi<^ 
conditions ; they were between three and four months old. The cane on the 
right (B) is badly attacked by root disease, while that on the left (A) is only 
slightly attacked, (It was impossible to find a perfectly healthy cane for 
comparison.) 
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INTERNATIONAL COMIOSSION FOR UNIFORM METHODS 
OF SUGAR ANALYSIS, 1906.* 

OONCLTJSIOI^S BEGARDING THE METHOD TO BE HECOMMEHDED EOH 

EstdiIATeng the. Percentage oe Sugar m the Beet. 

By H. Pellet. 

Gentlemen, you haye done me th.e Fonour to nominate me one of 
tLe contributors to tbe present question; before beginning my paper 
I yrould tender my tbanks for your courtesy. You will not expect 
from me a very long paper as, so far, the question we are mutually 
considering has already proved the subject of countless contributions 
on the part of a large number of experts engaged in the sugar 
industry in every country. Permit me, however, to recapitulate the 
dates of the different alcoholic or aqueous methods of extraction 
brought forward for the purpose of estimating sugar. 

Alcoholic Methods. 

It was in 1747 that Margraff jSrst made use of alcohol to determine 
the presence of crystallizahle sugar in various plants, the beet in 
particular. 

In 1825 Dubrunfaut likewise made mention in his splendid work 
entitled “The Art of Beet Sugar Manufacture,'’ of the use of 
alcohol for extracting all the sugar from the beet and even for 
ascertaining the proportion of sugar in the beet by the complete 
crystallization of such alcoholic extracts. 

E. Peligot in 1839 pointed out a method of estimating the sugar in 
the beet by means of evaporating an alcoholic extract and weighing 
the dry residue, regarding this as nearly pure sugar. 

In a study on the manufacture of beet sugar in Leland, mention 
was made of a process for extracting the sugar by means of alcohol 
in order to estimate the percentage of sugar. But for want of the 
sacoharimeter, it was consequently but a slight improvement on the 
process of Margraff in 1747. 

In 1874 M. Ed. Riffard proposed the estimation of sugar in beets 
by means of alcoholic extraction in a Payen’s “digester.” The 
alcoholic extract containing all the sugar together with some 
impurities was examined in a saccharimeter. 

In the Erenoh translation of Waikhoff’s treatise, published in 
January, 1874, reference was made to a process for estimating the 
sugar in the press-pulp, and which was also applicable in the case of 
the original beets. This method was utilised by Messrs. P. Champion 
and Pellet about the same period, and was described by these gentle¬ 
men in a paper on chemical control published the same year. The 
method had been in use during the 1873 campaign. 

*ReA<3 to the Members of the lEtemational Commissfoa for Umforin Metbods of 
J^ar Aualysis at its Sessfou, August, 3906. 
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It was on May 2, 1S7S, that Scheihier took out a patent for a 
process of extracting sugar, and for an apparatus for the extraction of 
substances in general. His principal contribution on the subject 
appeared in Januaiy, 1879, in Schdhhrsclie Neue Zeltsch'ift^ No, 1. 
It is given as follows:— 

“ Apparatus and process for the separation and estimation of sugar 
contained in vegetable substances (sugar, beet, cane, etc.) and in 
similar materials, and in general, for tbe separation of soluble from 
insoluble substances.” 

From tbis time onwards a multitude of processes based on extraction 
with alcohol made theii‘ appearance. Among the best known we may * 
mention that of Stammer, in which hot or cold alcohol was used 
according to the fineness of the pulp; that of Degener, of Sostmann, 
of Eapp-Degener, etc. But we cannot refer to them all. 

Methods Employing Cold Water. 

Among the processes employing water as a solvent for extracting 
sugar we may mention: Eii-st, the Pelouze process, in which the 
whole of the sugar is extracted from the beet pulps, allowed to 
ferment, and the sugar then estimated from the quantity of alcohol 
produced (1831-32). In Barreswills process, 1844, the crystallizabie 
sugar was extracted from the beet, inverted, and the invert sugar 
estimated by the copper test. It was not until 1S4S that the sacchari- 
meter came into use for the determination of sugar, due to the labours 
of Biot, Mischerlich, Soleil, and Clerget. This led to the appearance 
of several new processes, but Yiolette, in 1868, published a pamphlet 
on the estimation of sugar in the beet by means of copper solution. 

The next to make its appearance was the Commerson process in 
1868, which was an aqueous extraction with polarization and inver¬ 
sion after Clerget. Our distinguished colleague, M. Yivien, pub¬ 
lished in 1873 {Sucrerie Indigene, September 5) an article on the 
analysis of juices and sacchariferous plants in which was described 
his direct method of estimating sugar in the beet by crushing up the 
latter with sand and washing the pulp thus formed with hot water. 
In 1874, Messrs. Champion and Pellet designed a process for 
estimating sugar in the beet, which was in use for some time in 
sucreries. It is based on heating the pulped beet with a certain 
quantity of water. Knowing the weight of the pulp takeu, of the 
water added, as also of the water in the pulp, the amount of sugar 
in the liquid separated by a press could then be calculated from 
the saccharimetiic readings. The somewhat similar process of Barbet- 
Purin appeared in 1879. 

In 1883 H. Pellet described a form of hot aqueous digestion in 
fecial flasks- In 1885 M. Sachs published his method of estimating 
sugar in beets by means of two tests; the one on the juice extracted, 
the other on the residual pulp. 
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In 1886 M. Yan ISTiessen proposed to substitute water for the 
alcohol in the Stammer process, but advised the setting aside of the 
liquid for 10 or 12 hours previous to polarizing. The same year 
S. Poliakowsky referred to a process for estimating sugar in beets, 
which might have suggested the utility of hot water digestion. His 
process likewise required two polarizations. 

Methods Employing Hot Water. ^ 

It was therefore only in 1887 that the process of hot water digestion 
was established on a practical scale, thanks to the numerous con¬ 
tributions to the subject; and it was first adopted at the Wanze, 
Sucrerie during the 1887-88 campaign to estimate the sugar content 
of all the drfierent beets bought by the factory. The total number of 
analyses made in the various laboratories of this usine rose'to more 
than 50,000. 

Instantaneous Gold Diffusion. 

But the process of hot wmter diffusion was superseded during the 
1888-89 campaign by the process which I have teimed InstantuMeouB 
Cold and which I have ever since adopted. Its use has 

spread extensively, especially in Belgium and Holland, and it has 
been equally applied to the selection of beet-mothers in a great 
number of laboratories in various sugar countries. Since their 
appearance, the method of extraction by means of hot and cold water 
has been keenly criticised by some, and recognised as accurate by 
others. 

We need not recapitulate the criticisms which have been directed 
against the aqueous method of extraction, nor the advantages which 
have been ascribed to the alcoholic processes. The critics of the 
aqueous method are gradually finding out the errors inherent in the 
alcoholic process and are declaring that the aqueous extraction alone 
should be employed. I need not mention names, as they are well 
known. 

It is well that the supporters of the aqueous method are becoming 
more numerous, and those of the alcoholic method less. The discussion 
has gone on for the last ten years and at the 3rd International 
Congress of Applied Chemistry, at Yienna, the aqueous process was 
declared the right one by a certain number of our foreign colleagues 
and discussions ceased from that time. Nevertheless from 1898 to 1900 
articles appeared from time to time on the aqueous and the alcoholic 
methods, and in some of them the differences between the two were 
given. But the differences instead of being 2^, 1? or even 0*70|‘ 
were only from 0*20 to 0*302. However it is certain that estimations” 
of sugar are still made by the alcoholic (digestion) method which 
give results 1 or 2| below the truth, leading one to believe that 
by means of a special process of liming the fresh beets, a loss of 
from T25 to 1*472 of sugar can be avoided, when this difference, 
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according to several autliorities, is solely due to an error in the 
analysis. 

Apart frona that, I can affirm that.two years ago in certain 
factories in Germany results were obtained by alcoholic digestion 
which were from 0*60 to 2*50 4 below the actual. Here is an 
instance:— 

Sugar 2 of the beet slices. 14*7 .. 16*00 

Juice of fresh slices 2 gr.18*7 *. 18*1 

Purity .. .. 89*0 .. 88*7 

The analysis of the juice of the beet slices shows the beets to be 
almost similar. In spite of that, however, there is an en*or of 1*32 
in the sugar % of the beets. 

Calculating on a basis of 90^ of juice in the beet, we obtain:— 

Sugar .17*2 .. 16*6 

DiSerence. 2*5 .. 0*6 

The average error is, therefore, about 1*55. If then in this 
above-mentioned usine they had adopted the said process they would 
have claimed an advantage of solely due to a mistake in the 
estimation of sugar in the beet slices. I may mention that one of 
our most distinguished colleagues in Bohemia has informed me 
recently that the estimation of sugar in the beet by alcoholic 
digestion may give results from 0*5 to 22 lower than those obtained 
by aqueous extraction. 

We have then complete accord in the results between the 
hot and cold aqueous methods and the method of alcoholic 
extraction, and we realize the errors due to the method of alcoholic 
digestion. 

It can be said to-day that chemists of various countries obtain 
identical results when ascertaining the sugar in the beet pulp by 

1 . The hot water method. 

2 . The cold water method. 

3. The alcoholic extraction. 

4. The alcoholic digestion. 

Again, all have mentioned the difficulties occurring in the alcoholic 
extraction method, and, furthermore, these chemists have shown that 
the results obtained by alcoholic digestion are often inaccurate. The 
defenders of the alcoholic extraction and, still more, of alcoholic 
digestion, are getting fewer and fewer in number, and if to-day these 
methods are still employed in certain laboratories, it is rather owing 
to habit, or perhaps even on account of the actual defect. Por what 
M. Sachs said in 1896 is always true. “What accounts for the 
preference given to the alcoholic method in Germany ? Simply the 
fact that it is easy by this method to find a half per cent, of sugar less 
than if one made an accurate test.” 
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Let us now see wHat are tKe inconveniences met witli in using the 
alcoholic methods. 

1. "With alcoholic digestion, the complete extraction of the sagar is 
difficult, if not always impossible; especially when the alcohol used 
is somewhat concentrated. 

2. An excess of sub-acetate of lead precipitates some of the sugar. 

3. One cannot be certain of complete extraction save by making 
several tests, heating for different periods, and by promoting the 
solution of the sugar by agitation. 

4. Alcoholic extraction occupies a comparatively long time, varying 
from half an hour to foui' hours, according to the fineness of the pulp 
and the apparatus employed. Moreover one can only be certain of 
complete exhaustion of the pulp by successive extractions- And here 
again the excess of sub-acetate of lead has the same inconvenient 
results as with the alcoholic digestion. 

5. Alcoholic liquids present difficulties in polarization on account of 
theii’ sensitiveness to changes of temperature. 

6. Alcoholic liquids are volatile. 

1, The alcohol required to make a large number of analyses is con¬ 
siderable, and 

8. The process is a costly one, both as regards the alcohol used, and 
on account of the large staS required to carry on the series of analyses 
necessary for controlling the prices paid for beets at the factory. 

Let us now turn to the advantages of om’ methods of hot or cold 
aqueous extraction. 

1. They are easy, simple, rapid, and inexpensive. 

2. They require less material and attention on a large scale. 

3. They give accurate results, provided that sufficient sub-acetate 
of lead is used for clarification. 

4. An excess of sub-acetate is not objectionable. 

In the hot aqueous method, the duration of the heating generally 
adopted always ensures complete digestion, 

6. In the instantaneous cold difcsion accurate results are imme¬ 
diately obtained without any length of contact beiag required. 

7. The aqueous liquids polarize very easily and permit the employ¬ 
ment of a continuous observation tube which is almost impossible 
in the case of alcoholic liquids. 

The aqueous methods may he roughly divided into extraction 
processes and those involving digestion or diffusion, 

Extraction Processes:— 

1. Lelville’s method of hot extraction. 

2. Tivien’s hot water extraction, 

3. Zamaron^s hot extraction. 

4. Pellet's hot extraction. 

5. Pellet’s methods of cold extraction 
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Digestion and Diffusion Processes:— 

1 . Pellet’s metliods of hot digestion. 

2. Pellet’s instantaneous cold diffusion. 

We li%ve not made any mention of processes wMcb. admit tlie use 
of liot -vrater ^ritli prolonged digestion, for, as we liave said, the pulps 
can only be classified as (a) those which can, and (h) those which 
oannot, be analysed. 

Pellet’s Ixstaxtaneous Colb Dieeusio^'- eor the direct Estim¬ 
ation^ OE SUGAPu IN THE BeETS, ERESH AND EXHAUSTED 

Slices, *ixd eoe the selection oe Beet-Mothers. 

Por some time one has been obliged to employ 

1 , The hot water digestion for the direct estimation of sugar in 
fresh beet slices, the known machines for preparing the pulp being 
more or less practical. 

2 . The instantaneous cold diffusion has long been employed for the 
analysis of whole beetroots and for the selection of beet-mothers by 
means of special machines producing pulp, which can be analysed by 
our instantaneous diffusion method. But to-day, thanks to the 
apparatus of Messrs. Mastain and Delfosse, known as the Sans 
Pareille” press, it is easy to obtain pulp which can be analysed by 
the instantaneous cold diffusion, either from fresh slices or from pieces 
of beetroot of any shape. 

It amounts to this, that the beet, whatever be its method of division, 
nan be analysed by a single process, that of Pellet’s instantaneous cold 
diffusion. 

To give details : 1. In the case of whole beets it suffices to prepare 
the pulp by means of a special cutting disc known as the Keil 
cutter (similar to a wood rasp file). We may remark incidentally 
that only the conical rasper of Messrs, Pellet & liomond permits 
the taking of an accurate sample from a lot of beets. The numerous 
rasping plates of a more or less conical form employed in some 
laboratories, especially in Austria, do not supply an accurate mean 
sample. 

2. With fresh beet slices, a portion representing a mean sample 
should first of all be passed through a mincing machine so as to con- 
yert it into a coarse pulp, then a portion of this pulp is put through a 
Sans Pareille press, so as to convert it into a fine pulp suitable for 
analysis. One might also pass a sufficient quantity of fresh slices 
direct through this press and so obtain the required pulp more 
expeditiously. 

3. The pieces of beet removed from certain parts of the roots can 
be treated in the same manner, being passed through a mincing 
machine, and then through a Sans Pareille press. 
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Provided we are certain that the pulp so obtained can be 
analysed by the cold method, the process is simple enough. A 
given weight of pulp is taken, and to it is added the required 
volume of sub-acetate of lead, the volume being diluted to 200 cc., 
after the foam has subsided. The whole is then mixed, filtered 
immediately, and polarized. The test should be repeated with the same 
pulp, letting it diffuse on a water-bath at 80"^ to So°0 for a quarter of 
an hour only, cool, etc., and then observe if there is any difference. 

Instead of heating on a water-bath, boiling water may be added to 
the pulp, the mixture being cooled previous to filling up to 200 cc. 
(This is the method advocated by Herles, hut it offers no special 
advantages in routine work, it being better to prepare the pulp for 
cold extraction.) 

In the case of the hot water method, the period of heating is the 
only point of interest. It is known that one hour’s heating on a 
water-hath at fi’om 75® to SO^ is always sufficient for complete 
digestion, when the pulp has been passed through the mincing 
machine so as to render it uniform* and the coarse pieces carefully 
removed. It is equally proved that the time of digestion can be 
reduced by first bringing the water-bath up to the boiling point, as 
also by washing the weighed pulp into the fiask with boiling water. 
But we fail to see any reason for continuing with the hot water 
digestion when we possess an instantaneous cold process applicable 
in every case. 

Wo think we ought to warn our colleagues against employing any 
press in imitation of the “Sans Pareille,” save on the express 
condition that the pulp obtained from it can he analysed in the cold 
without contact for any length of time. For when one cannot he 
sure of results and differences exist, one may attribute them to the 
method, when it is entirely due to defective apparatus which in this 
case at least, claims to produce pulp similar to that from the “ Sans 
Pareille” press of Mastlain and Delfosse. This said, let us explain 
how the direct estimation of sugar in the beet can he carried out by 
Pellet’s instantaneous cold diffusion. 

1 . Weigh out a portion of pulp corresponding to the normal 
weights of the saccharimeter in use, 16*29t, 20, or 26 gr. J 

2 . Bins© this pulp into a 200cc. flask with cold water. 

3. Add a quantity of lead suh-acetate representing 30 ^ of the 
weight of the pulp.§ The sub-acetate should have a density of 30® 
Bailing, and he prepared according to the directions given by Codex 
or by those of Courtonne (25° Baume). 

* It is evident that if the pulp contains large pieces of beet which have escaped the 
action of the raap, one cannot mention any time as the period for the heating. 

t Doable the normal weight of 16*20 should be taken. 

I This slightly modified weight avoids a correction for volume of the marc, as 
eacpiained below* 

I The quantity needed is much less bnfc an excess of this re-agent does not matter. 
BeMdea, ordinary water neutralizes a considerable part of the lead. 
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4. Dilute with water nearly to the 200cc. mark, remove any 
foam by adding a few di*ops of ether or a mixture of ether and 
alcohol. 

5. Complete the volume to 200cc., shake vigorously, and 
filter. To the filtered liquid add a drop of glacial acetic acid. 
Polarize in an ordinary 400mm. tube or in a “continuous” tube of 
that length. The reading will then give the saccharine lichness of 
the pulp analysed. 

A few remarks may be made here. 

1 . If more than 26 gr. of the pulp are taken per 200cc., there may 
he some difficulty in getting rid of the foam, though not an 
insurmountable one. 

2 . "When using the Xeil or Dolle rasping discs, which re¬ 
volve at somewhat too high a speed, the sample is sometimes 
too much emulsified and, consequently, the foam is more 
abundant. 

3. With discs of ordinary dimensions, the speed should not exceed 
175 to 200 revolutions per minute. Certain discs are made to lun at 
1,000 or even 1,500 revolutions per minute. 

4 . A pulp suitable for rapid analysis in the cold need not be 
reduced to what was formerly described as “ cream,” so long as the 
state of division is sufficiently fine and regular. 

By fulfilling these conditions, accurate results can be rapidly 
obtained. 

We must now turn our attention to the influence of the marc 
on the final volume of the solution; or to the modification of 
the weight of pulp taken to give correct results when diluted to 
200cc. The marc of the beet, being insoluble, occupies a certain 
volume, so that if the noimal weight be taken it is necessary 
to dilute to more than 200cc. If, on the other hand, a volume 
of 200ec. is adopted, this must contain somewhat less than the 
normal weight of pulp. In this connection we have repeated 
the calculations based on the following data:—Mean percentage 
of marc in the beet, 4*8; density of marc (ToUens, Pellet, &c.) 1*6; 
volume occupied by the marc, 3cc. At fii’st we thought it neces¬ 
sary to take into account the small quantity of lead precipitate 
formed, hut after numerous experiments, of which an account 
will be given in another paper, we found that this could he 
ignored. 

We have therefore drawn np the following table, giving 
the weights required to give a true volume of 200cc., or the 
final volume to which the solution should be diluted when 
the normal weights, or multiples of same, are taken for 
analysis;— 
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Weights of Pulp to be Diluted to 200 c.o. 


French Saccharimeter, Saccharimeter. German Saccharimster. 

normal weight = 16*29. is^ormal weight = 20 gr. Normal weight == 26 gr. 

Volume Volume Volume 


Weight 

Sub- 

occupied 

Weight 

Sub- 

occupied 

Weight 

Sub¬ 

occupied 

of 

acetate 

by the 

of 

acetate 

by the 

of 

acetate 

by the 

Fulp. 

of lead, 

Marc. 

Pulp. 

of lead. 

Mare. 

Pulp. 

of lead. 

Marc. 

Grams. 

cc. 

cc. 

Grams. 

cc. 

cc. 

Grams. 

cc. 

cc. 

32*42 . 

. 9 . 

. 0-98 

19*94 

.. 6 ., 

. 0*60 

25*89 

.. 8 . 

. 0*78 

16*25 . 

. 5 . 

. 0-49 

9 *98 

.. 4 . 

. 0*30 

12*97 

.. 5 . 

. 0*39 

8*13 . 

3 . 

. 0-24 

4*99 

.. 3 ., 

. 0*15 

6*49 

.. 3 . 

, 0-19 


Yolumes to vthich the Nobmal Weights, and theib 
Multiples, Should be Diluted. 


French Saccharimeter. French Saccharimeter. German Saccharimeter. 
Normal weight = 16*29. Normal weight =* 20 gr. Normal weight = 26 gr. 


cc. 

cc. 

cc. 

201 

200*6 

200*8 

200*5 . 

200*3 

200*4 

200*25 

200*2 

200*2 


Some Notes on Modifications vnaicH have been made in Pellet’s 

PitOCESS FOB THE DiBECT ESTIMATION OF SUGAB IN THE BeET. 

One modification of my process consists in omitting tlie final 
adjustment of the volume by adding to a known weight of pulp 
certain pre-arranged volumes of water and reagents, the whole being 
then mixed, filtered, and polarized. 

It is hard to say who was the originator of this modification, 
although it is now agreed that Loewenberg first drew attention to it in 
1 <S92 with the idea of avoiding the inconvenience due to the formation 
of foam. At this date, or even later, the presence of air, in quantities 
wholly unexpected, was shown to he a fact. Admitting this to be the 
case, it proves either that the ratio of pulp to the total volume was 
excessive (26 gr. per lOOcc. being often taken), or that the pulp was 
pi-epared by a rasping disc, the speed of which exceeded 1,000 
(possibly even 1,500) revolutions per minute, as we have ourselves 
seen, and as was pointed out in the report of Maerker in 1889. 

Although we have repeatedly called attention to the causes of error 
in the aqueous and alcoholic methods of extraction, operators con¬ 
stantly find themselves in difficulties by ignoring our instructions. 
It will suffice to recollect the number of articles published on this 
subject and my letters sent to the President of the Society of German 
sugar fabricants asking him to have experiments undertaken before a 
commission and thereby to obtain an experimental demonstration of 
the accuracy of my processes. I thus hope it may be possible to get 
these methods accepted, and to put a stop to the more or less violent 
controversy between the advocates of the aqueous method of extrac¬ 
tion and their opponents. 
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As regards tlie processes bused on the modification introduced by 
Loewenberg, I have stated many a time that the analysis of pulp, 
properly prepared in accordance with all my directions, presents no 
difficulty. Xevertheless this modification has been appbed in several 
counti'ies, for the analysis of beets and various tyi^es of apparatus 
have been constructed for rapidly measuiing ofi tbe volume of 
water and of the reagent to be added to the weighed portion of pulp. 

This modified process is based on a mean density of the juice of 
I'OTo to hOSO according to the authors, and is generally given as 
under:— 

Weight of pulp, 26*048 gr.; water added, 177 cc. ; corresponding 
to a total volume of 200 cc. of liquid. 

Numerous experiments have shown that the results are almost 
identical with those obtained by our own method, and, in practice, 
this is quite sufficient. 

Only I would point out that this method might give results slightly 
different in cases where the beets analysed have a juice density 
appreciably different to tbat taken for tbe base; but, when antici¬ 
pated, this may easily be corrected for. 

Finally, I would state that my instantaneous method of cold 
diffusion is applicable to the analysis of exhausted pulp. In this 
case, the pulp is passed through the Sans Pareille press and twice the 
normal weight diluted to 200 cc., after having added the necessary 
sub-acetate of lead. The mixed solution is filtered and polarized in a 
400 mm. (or, better still, in a 600 mm.) tube. One thus obtains the 
true percentage of sugar. It is unnecessary to correct for the volume 
occupied by the marc in this case. 

One frequently finds 0*05 to 0*25 more sugar in the pulp as 
compared with indirect analysis of the juice obtained from the slices 
passed through a mincer and pressed. 

After you have considered this question, gentlemen, I trust it will 
he possible to submit a proposition to the International Commission 
for Uniform Methods of Sugar Analysis, expressing the firm hope 
that it will approve of the same, inasmuch as it has for its sole object 
the unification of the method of estimating sugar, and may thereby 
put an end to discussions relative to such estimations. Moreover, this 
proposition has already received the unanimous assent of members 
present at the 5th Section of the 6th International Congress of 
Applied Chemistry at Borne last Spring. Likewise at the meeting of 
the 1st Congres de Chimie et de Technique Sucrieree at Li^ge, all the 
members present were disposed to accept such a proposition, but 
desired first to await the decision of the Borne Congress; and this 
last, in view of the coining meeting of the International Commission 
for Uniform Methods of Sugar Analysis, expressed the desire that 
this question should he submitted finally to your judgment. The 
propositions are as follows:— 


29 
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1. The only practical method for the direct estimation of sugar in 
the "beet is the hot or cold aqueous extraction, and in accordance with 
the principles established by Pellet, whateYer modifications in detail 
may be made in the process. 

2. That the method of alcoholic digestion should be entirely sup¬ 
pressed. 

3. That the alcoholic extraction method should only be used in 
special cases, and should then be controlled as far as possible by the 
hot or cold aqueous methods, and be subject to all the necessary pre¬ 
cautions for obtaining accurate results by this delicate process. 

4. That in aH analyses of beets, made with the object of ascertaining 
the increase of sugar during yegetation, the aqueous method alone 
shall be used in eyery country. 

5. Only the hot or cold aqueous methods shall be used in the deter¬ 
mination of sugar in roots, fresh shoes, exhausted shoes, etc., these 
being prepared for analysis by such weh known apparatus as the 
“ Sans Pareille ” Press, or others capable of producing a suitable pulp 
for analysis by PeUePs method. 

H. Pellet. 


PEEPAEATION OF FEHLING-’S SOLUTION. 
ESTIMATION OF EEDUCINO SUBSTANCES IN SUGAES 
AND THE DIFFEIIENT PEODUCTS OF THE SUCEEEIE.* 
By H. Pellet. 

For estimating reducing sugars in the products of the sucrerie, 
more than 60 diSerent formulse have been proposed for preparing the 
copper solution. After having ourselves tried several of these and 
made a large number of comparative tests, we found Tiolette’s 
formula (1868) the most convenient. We attribute its superiority to 
the fact that it contains a larger proportion of potash than Fehhng’s 
original formula. This greatly facilitates the regularity of the reaction 
and the production of the normal cuprous oxide, and also allows the 
mixed solution to be kept for some time, even for several months, 
without any deposition of red cuprous oxide, or alteration in strength. 

Moreover, when the proportion of reducing sugars to organic non- 
sugars is small, the reaction is always sharp, whilst with Fehling’s 
solution it is sometimes dijBBcult to obtain complete reduction; also, 
when this end “point” is determined by decoloration alone, indefinite 
and troublesome tints are obtained when using FehHng’s solution. 

The foUovring is the composition of Yiolette’s solution :— 

No. 1. 

Sulphate of Copper (pure crystallized) .. 36'46 gr. 

Distilled Water ..146 cc. 

Dissolve hot and cool before adjusting the volume. 

♦Head to the Members of the laternatiooiil Oommissiou for tJniform Methods of 
Sugar Analysis at its Smioii, August, 1906.11 
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ls"o. 2. 

Eochelle Salt. 200 gr. 

Soda-lye of 24^ Beaume... 500 cc. 


Dissolve and cool before adjusting the volume. 

Pour No. 2 solution into a litre flask and add No. 1 with constant 
stirring. Dilute the mixture to 1000 cc. at the ordinary temperature. 
When thus prepared, 10 cc. of this liquid will exactly correspond to 
0*050 gr. of crystaliizable sugar. 

It is only necessary to replace the 36*46 gr. of copper sulphate by 
34*64 gr. to have 10 cc. = 0*050 gr. of invert sugar. 

The following is the same formula adapted for the preparation as 
two separate liquids:— 

No. 1. 

Sulphate of Copper Solution. 34*64 gr. 

Water to dilute to.. 500 cc. 

No. 2. 

Pochelle Salt . 200 gr. 

Caustic Soda. 130 gr. 

Water to dilute to. 500 cc. 

Por use, mix equal volumes, when 10 cc. = 0*050 gr. of invert sugar. 

To determine the reducing sugars by means of the above solution 
we proceed as follows:— 

1. Wlien the solutions to be tested are not too highly coloured* 
and of convenient strength, we determine the reducing sugars directly 
by decoloration of the liquid under the usual conditions, employing 
the tubes recommended by Yiolette which are approximately 20 mm . 
in diameter and 20 to 22 centimetres long.f 

One proceeds by measuring out 2cc., 5cc., or 10cc., of Yiolette’s 
solution to which is added the liquid to be tested; the mixture being 
boiled for a moment after each addition of sugar solution. These 
additions are continued until decoloration is complete. The end point 
is easily ascertained with a little practice, even by artificial light, for 
when too much sugar solution has been added the liquid assumes a 
yellow tint. 

We have tried the different reagents proposed for ascertaining when 
the reduction is complete, but consider that they offer no real 
advantages, and sometimes may even inU’oduce errors. 

The copper solution is, of course, standardized against a solution of 
invert sugar prepared by approved methods, of which 10 cc. = 0*050 gr. 
of invert sugar; and we may here remark that we have always 
recommended the addition of from 0*3 to 0*52 of salicylic acid to this 
invert solution for the purpose of preserving the same, as without 
such addition it generally grows mouldy after some weeks’ keeping. 

^ The solutions must not be clarified with sub-acetate of lead but with the neutral 
acetate. 

t We have had these tubes made of special glass. 









416 


2. "When testing produots containing only small percentages of 
reducing sugars, and of whidi 10, 12 or lo cc. are required per 1 or 
2*5 cc. of copper solution, a control test is made with this standard 
invert sugar solution diluted to the same extent, he., 1 cc. or 2*5 cc. 
of copper solution are taken, and the invert sugar solution diluted 5 
or 10 times. That this precaution is necessary was recognised by 
Messrs. Eaird and Pellet some years age, and has since been con¬ 
firmed hy Soxhlet. 

Esti3iatio]\" of EEDUciNa SirBSTAJs^cEs IN’ Coloured Products. 

In the case of products which cannot he sufficiently decolourised 
by neutral acetate of lead, the reducing sugars are estimated by 
weighing the cuprous oxide obtained after this has been converted 
into black oxide of copper or into metallic copper by reduction 
with hydrogen. 

This reduction may be efiected in various ways, but the following 
method has been adopted hy us for nearly six years, and always given 
complete satisfaction. If the material tested contains a relatively 
high percentage of reducing substance, it is diluted so as to reduce 
this to from a to 10 grammes per litre of solution. 

The solution is simply filtered after being treated with a small 
quantity of sodium carbonate to eliminate any possible excess of lime 
salts and suspended matters. 

40 ec. of copper solution are transferred to a lipped beaker of 
special glass (capacity 125 cc.), to it are added 10 or 20 cc. of the liquid 
to be analysed, diluted as stated above. The beaker is immersed 
in a water bath so that the level of the boiling water is a little above 
the level of the contents of the beaker. The heating is continued 
until a thermometer (immersed in the liquid) registers 85° to 8S°0, and 
for three minutes beyond this point. 50 cc. of distilled water" are 
added to the hot liquid, the whole stirred and then left to stand so 
that cuprous oxide may settle. 

The whole is poured on to an ash-fi’ee filter 9 or 11 centimetres in 
diameter which has been moistened with distilled water, and the pre¬ 
cipitate washed with hot water till the filtrate does not sensibly affect 
neutral litmus paper. Ignite the filter in an ordinary muffle furnace, 
and weigh. Subtract 3 to 7 mg. for the salts absorbed hy the paper 
and multiply the weight of oxide of copper obtained by the factor— 
0*454 whereby the reducing matters present are estimated as invert 
sugar. 

In order to determine how much should he deducted for the absorp¬ 
tion of salts by the filter, it suffices to dilute 40 cc. of the copper 
solution with 60 cc. of hot distilled water and to pass this through a 
similar filter, previously moistened with distilled water. After wash¬ 
ing, igniting, etc., one generally obtains from 4 to 6 mg. of ash &om 
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a filter of 9 cm. diameter. THs correction can be ascertained once 
for all, proyiding the same quality of filter is always used. 

In practice we believe that the direct ignition in a muffle furnace is 
much simpler than reduction by hydrogen, but this ignition must be 
canied out in an oxidising atmosphere. This condition is fulfilled in 
the case of a muffle furnace heated by gas or electric current. But 
fui-naces heated by alcohol are defective, there being a partial reduction 
of the black cupric oxide formed or else incomplete oxidation even 
after treatment with nitric acid. 

Similarly, ignition over a gas flame is unsatisfactory, as part of the 
flame has a reducing action. 

In order to obtain the black oxide of copper, of definite composition, 
without the use of a furnace, a few drops of nitric acid are added to 
the ignited filter paper, by means of which the cuprous oxide is con¬ 
verted into cupric nitrate. The liquid is evaporated in a platinum 
dish and ignited to a red heat; only the lower portion of the dish being 
in contact with the gas flame thus avoiding any reducing action due 
to the flame. This is easily accomplished by supporting the dish on 
a copper plate having a circular aperture. 

Eor routine analyses the factor 0*454 should he adopted. Bor 
analyses which demand special exactitude we determine this factor 
by the method shortly to he described, using about 20 cc. of the 
standard solution of invert sugar, and 40 cc. copper solution, so as to 
obtain from 0*180 to 0*250 gr. of ignited precipitate, the tests being 
also made in duplicate. 

‘When the solution to be tested contains very little reducing snh- 
stances, for example those prepared from white or other high-grade 
sugars, the reduction is carried out on 5 or 10 grammes of the sugar, 
adding thereto 40 cc. of copper solution, and bringing the total 
volume to 60 cc., so as to maintain the conditions constant. EinaUy 
in order to reduce the cost of the copper solution, routine analyses 
may always he carried out with half the quantities mentioned; 
namely 20 cc. of copper solution, 20 cc. of the liquid to he analysed 
(or 5 or 10 cc. of liquid to be tested plus water to make up the total 
to 40 cc.) treated as directed above. 

In the case of beet sugars or white cane sugars we carry out the 
estimation in the same way, but dissolve at least 10 or 20 gr. of the 
sugar in a total volume of 20 or 40 cc. to 20 cc. of copper solution, 
we then add 20 cc. of the said sugar solution so as to obtain 40 cc. of 
the heated mixture, continuing as before. 

The use of the water hath for ejecting the reduction offlers many 
advantages over direct boiling, including:— 

1, From three to ten operations can he easily attended to without 
causing any delay. 
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2. The heating is very regular, 

3. The reduction is complete. 

4. The action of secondaiy products and even of crystallizable 
sugar on the copper solution is avoided. 

“When boiling is resorted to, it is known that the reducing sugars 
cannot he estimated if the weight of copper oxide does not exceed 
50 mg. per 100 gr. of sucrose present; but by following our instruc¬ 
tions, no appreciable precipitate is obtained with absolutely pure 
sugar. 

Besides, we have assured ourselves by numerous experiments that, 
under the conditions stated, heating to 85^—88^ is sufficient to obtain 
a reduction of the copper solution by any products capable of such 
reduction. "We have found, for instance, that in the case of invert 
sugar a temperature of only 75^ is sufficient for complete reduction. 

As a result of many experiments during the last ten years in our 
different cane and beet sugar laboratories, we have proved that this 
method gives very accurate results. It will be seen that we have 
dispensed entirely with the use of sub-acetate of lead when estimating 
reducing substances* in saccharine solutions. 

"We, therefore, request the International Commission for Uniform 
Methods of Sugar Analysis to consider the followmg proposal which 
we have the honour to submit to them:— 

A certain number of fiasks containing average samples of cane 
molasses, and of ordinary cane sugar to be prepared, and a flask of 
each sent to the members of the International Commission for Uniform 
Methods of Sugar Analysis with the request that the reducing sub¬ 
stances be estimated 

(i.) By Herzfeld’s method; 

(ii.) By the method we propose; 

(iii.) By any given method which they have abeady made use of. 

The results to be sent under sealed cover to Prof. Herzfeld, and a 
comm i ssion of at least three members to be nominated as judges, in 
addition to a reporter. We will voluntarily undertake the preparation 
of these samples and have them forwarded to the members of the 
Ckimmission. 


About 85 % of the reflned sugar exported from Mexico finds its way 
to the United Eingdom. 


* Opinion is bessMea unanimous in cane sugar factories in avoiding the employ- 
of this agent under these conditions, and numerous works oU the subject issued 
since 18T4 refer to the preeipitetipn of levulose by sub-acetate of lead. 
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THE STATUS OF THE BRAZILIAN SUGAR INDUSTRY.^ 
Methods of Ma^sttifactuhe. 

Before proceeding to the consideration of the relevant information 
as regards the existence or non-existence of a direct or indii’ect 
bounty in Brazil, it will be well to give a short account of the 
methods of manufacture in use and the nature of the di:Serent 
qualities of sugar. The following description applies primarily to the 
sugar industry in the Pernambuco district, but is applicable with 
minor alterations to the sugar industry of Brazil generally ;— 

Brazilian sugar is manufactured from the sugar-cane, either (1) by 
the antiquated open pan system or process (called in Pernambuco 
“bangue”), or (2) by more or less modernized factories. 

There are some 1500 old-process factories or “ bangues,” and 34 or 
40 “ usinas.” Some e:fforts have of late years been made to modernize 
the “usinas,” but their methods are still primitive in the extreme 
and wasteful; nearly all should have bagasse furnaces and new 
crushers. A very small percentage of sugar is extracted from the 
cane (from 7 to per cent, in Pernambuco). One factory works by 
dij^usion process, and enormous quantities of wood are necessary to 
keep it going. The “ usinas” are situated in valleys of easy access, 
and raise their own canes or buy canes from neighbouring plantations. 
The canes are paid for on a sliding scale, sometimes based on price of 
“ usina” sugar, that is the very first quality produced, sometimes on 
that of white crystals. The “ usinas” make the ordinary centrifugal 
sugars from brown to white, the whites are turned into what is called 
here, for want of a better name, “usina” sugars—a white lumpj’ 
quality which goes into direct consumption in many parts of Brazil, 
and is much Hked. 

In Maceio this quality is not made, and “ usina” there is a general 
name for all sugars produced in modern factories. “Usinas” find 
their way chiefly to Rio Grande do Sul, Para, and the Amazon 
Yalley, as far as Manaos, and even further up the tributaries of the 
Amazon, and they, as weU as white crystals, are also sold to Rio and 
Santos. 

Brown or yellow centrifugals are, in this market, called 
“ Bemeraras,” from the circumstance that they were at first supposed 
to resemble or imitate Demerara sugars. Originally “ Demeraras” 
were crystals for export, about 14 B.S. in colour, testing 96^ and 
corresponding in foreign markets, such as United States and the 
United Kingdom, to 96° centrifugals. Some “usinas” make very 
light-coloured second and third runnings, which, according to colour 
and dryness, find their way to the southern markets and go into 

*Eeport by Mr. Vice-Consul Khind of an Inquiry into the Sugar Industry in Brazil, 
for the purpose of Collecting Information on which to base an Opinion as to whether 
the Industry is Bounty Fed.—[Parliamentary Papers t Commercial Ko. 5 C1908.)3 
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direct consumption, in many cases in competition with “ mascavado’^ 
sugars, which they somewhat resemble. 

Ba7}cjlies or Open-pcm Sugars, —After canes are ground, the Juice 
is run into large open kettles or pans, and boiled to a point, the 
molasses again run into clay or metal conical moulds, which are 
fitted with an outlet below, at first closed. After several days, eight 
as a rule, the outlet is opened and the molasses is run out, and the 
sugar made in the mould is bagged and sent to town for sale as wet 
or mellado’^ sugar (‘‘bruto mellado”). This sugar is, as one can 
readily imagine, subject to very heavy losses in weight, 10 to 20 per 
cent., and to obviate this, and also to meet the demand from the 
south, the raw sugar is dried in the sun, and shipped south as dried 
“'brutos” or “ bruto secco.” 

This quality is much liked by a certain class of people in Eio and 
Santos. The loss by sun-drying varies from 5 to 8 per cent., or even 
to 10 per cent., according to quality. Tbe sun-dried “brutos” are 
also used when roasting coffee; in the opinion of many the coffee is 
thereby much improved. 

The raw “ bruto” sugar from the pan is also run into a mould, the 
outlet being closed, and the sugar is covered with clay on which 
water is poured daily and allowed to percolate through the clay and 
sugar, the water being renewed every day or two. When ready, the 
clay is removed and the sugar turned out, the molasses having of 
course been previously run off. The colour of the sugar from the 
mould has now changed considerably, the top being a dull white, and 
the colour varying, in scarcely perceptible gradations, from this dull 
white to light and dark brown. These layers of sugar are separated, 
according to the colour, and classified as white, “somenos,’’ and 

mascavado.” There are regular classifications of each quality, the 
whites or “brancos” being known as 3a, of which there are three 
gi’ades, hoa, regular^ and laixo —that is, "good,” "average,” and 
"low.” The "semenos” are similarly graded, and "mascavados” 
also. These gradations of coloui* are not very clearly defined, and there 
are infinite varieties, it being scarcely too much to say that no two 
plantations make the same sugar. 

" —" Eetames” are "channels,” or sugars made from 

molasses, and not from cane Juice directly. All these sugars are 
marketed in Eecife and sold in smaE lots to packers, who collect and 
classify them, making them into uniform grades to suit the various 
markets, the best sugars going, as already stated, to Eio Grande do 
Sul or the Amazon ports. 

The * bangues are often situated at considerable distances fi'om 
the railway stations, and have to send theii* sugar to the stations on 
the backs of horses, sometimes a distance of half-a-day, one day, or, 
m some cases, even two days’ Journey. The cost of marketing sugar 
in this fashion is high, but the country is extremely hilly and not 
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adapted for the erection of enormous central factories, The yalleys 
are able to supply canes for only moderate-sized factories. 

Unless the crops in Brazil be very small, yielding only sufficient 
for the home trade, the price of sugar in Brazil is regulated by the 
value abroad. Only one refinery, in the modern sense, exists in 
Brazil, situated in Bio. The others, which are on the smallest 
possible scale, refine by the cradest methods, such as bullock’s blood 
and animal charcoal. The higher qualities of sugar are kept in the 
country and go into direct consumption, being found even on the 
table of the fairly well-to-do people. One reason may be that the 
people still preserve the taste of fifty or sixty years ago in sugar, and 
have not changed this taste for the modern refined article. 

Pbodtjct and Consumption of Sugap. 

The total j)roduction of sugar in Brazil at the present time is 
calculated at about 4,500,000 bags of 60 kilogs. each; as the home 
consumption is estimated at 3,000,000 bags, it is supposed that the 
quantity available for export is 1,500,000 bags. 

It must, however, be remarked that in none of the States is there a 
record of the consumption in the interior, and as to exports, the 
statistics given can only attempt to deal with sugars exported coast¬ 
wise from the various States, there being no official record of sugar 
sent out bj^ rail, on mule back, &c. 

No great expansion in the industry is expected at the present time, 
the difficulties of transport being too great beyond the immediate zone 
of the railways. The country generally does not lend itself to cheap 
transport, being extremely difficult for horse and bullock transport, 
which are the means generally employed to bring produce to the 
stations. 

Cost of Ppoduction. 

Certain figures with regard to the cost of production at “ usinas” 
are given in the annex, but it must be remarked that it is in a great 
measure impossible to arrive with acciu'acy at estimates that can be 
adopted as expressing the ruling conditions throughout the country. 
Yery few factories are able to furnish anything like reliable statistics 
of their industrial or financial movement, and, as regards the lower 
grade of sugar, it is, as a general rule, impossible to arrive at even 
an approximate average of the cost, the producers being for the most 
part unfortxmately unaware of the importance of giving special 
attention to records of this nature. In Brazil, however, they are 
especially necessary for an intelligent appreciation of the situation, 
there being so many varied systems of taxation—Municipal, State, 
and Pederal—and transport and attendant expenses being on most 
varied scales, regulated by the position of the factory, proximity to 
or remoteness from railway, sea, or river communication, nature of 
land, roads, &c. 
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It will perhaps be sufficient to deal with, the figures given in the 
Annex: for the cost of production in the principal sugar-producing 
State, viz., Pernambuco, which are, on the whole, the most detailed. 

As is explained in the Annex, the price paid for the cane in that 
State is determined, under a sliding scale, by the market price of 
sugar. At the standard price, when “usinas” sugars are quoted 
at 3 mib*eis per 15 kilogs. (36 fr. per 100 kilogs.),* the price paid to 
the planters is 6,500 reis (or 11*70 fr.) per 1,000 kilogs. In this State 
a ton of cane is reckoned to produce a large bag of 75 kilogs. of sugar, 
(The actual yield, as shown in the published reports of the factories, 
appears to range from 75 to 90 kilogs.) 

If to this we add the cost of milling, we get the following figures 
for the cost of cane and milling for the grades of sugar specified:— 
8,360 reis (15*05 fr.) per 75 kilogs. Usina. 

7,900 ,, (14*22 ,, ) ,, Crystals. 

7,850 „ (14*13 „ ) ,, Demeraras. 

7,330 ,, (13*19 ,, ) ,, Bangues. 

Before these sugars can he marketed, the cost of transport from the 
factory to the port of Pernambuco (estimated to average 1,500 reis 
per 75 kilogs.) must be added. 

Even then the total of the above items of the cost of production 
appears to he only 9,860 reis per 75 kilogs. for '‘usina” sugar, 
or 23*66 fr. per 100 kilogs., when the price of such sugar is, by 
hypothesis, 36 fr., and the appai*ent difierence would of coui’se have 
been greater if a higher yield than 7*5 per cent, had been assumed. 

It must, however, be particularly remarked that the above calcula¬ 
tion of cost of production is in reality incomplete, expressing, as it 
does, the bare outlay on the purchase of cane and in the mechanical 
and routine operations involved in the manufacture of the sugar. No 
allowance has been made, and no figures, unfortunately, are available 
with regard to State and municipal taxation, interest on capital 
(either fixed or floating), administration, maintenance of properties or 
depreciation. Except in the case of the State of Eio de Janeiro, 
where a figure can be given for administmtion and maintenance of 
the factory (estimated as equivalent to 2,200 to 2,500 reis, or 3*96 fr. 
to 4*50 fr. per ton of cane milled), particulars are equally wanting in 
regard to the sugar industry of other States. 

PosiTioir A 3 ^D Peospects oe the Stjgae Teabe. 

Certain railway enterprises, which depend at present chiefly on the 
transport of sugar for their retuims, have in project the extention of 
their systems, and I understand that this fact has given rise to the 
impression that the prospects of the trade must be encouraging. But 
I would explain that the real facts confirm just a contrary conclusion, 
as the extension of railways now beiog proceeded with, or which are 
* Throughout this Eeport the milreis has been converted at the rate of 1*80 fr. 
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in contemplation, have for their object the opening np of traffic in 
commercial commodities and agricultural products other than sugar. 
It has been found, indeed, that the conditions of the sugar trade fail 
to guarantee an adequate result, and, that it is consequently necessary 
to carry the railway systems into fi’esh zones yielding other produce, 
such as cereals, cattle, cotton, and possibly minerals. 

Banking facilities are primitive and rates of interest very high, the 
sugar planter being charged 12, 15, 18, or even 24 per cent, for 
moneys advanced to meet outlay in planting, The taxes, which fall 
on the sugar industry, both directly and indirectly, are excessively 
high, and no one cares to risk money in the erection of new factories. 
In short, the sugar industry in this country is very heavily handi¬ 
capped by excessive taxation, deficient means of transport, lack of 
capital, high rates of interest, and heavy railway freights. These 
freights, however, could not well be other than high, the coal costing 
considerably more than double its price in Europe, and all other 
charges being in the same proportion. The same remarks apply to 
the steamship companies. 

The scale of expenditure in Brazil is, in all things, very much 
higher than in England, and this fact has been recognized by foreign 
companies, who pay their employes gold salaries. They found that, 
with the fall in the currency value of gold, these salaries did not 
provide a fair scale of remuneration, or even furnish a sum adequate 
for living expenses, if paid at ruling rates of exchange. They have, 
therefore, regulated these payments at varying rates, which secure to 
the recipients a result from 30 to 60 per cent, more favourable to 
them than that derivable from the prevailing exchange. 

The effiect of fluctuations in exchange on production must not be 
lost sight of, it being manifest that a rise in the gold value of 
currency reduces most considerably the results obtained by all 
engaged in production. 

It is, perhaps, not generally understood that the market values of 
Brazilian productions, sugar as well as other commodities, are really 
regulated by the values in sterling ruling in London, Liverpool and 
other import markets. 

To descend to greater detail, it may be pointed out that taking the 
value of a ton of sugar polarizing 84 to 86 degrees in Liverpool at 
about £7 5s, (say, 181*2ofr.), with an exchange of 12d. per milreis, 
this would mean for the Brazilian producer 145 milreis per ton, repre¬ 
senting a fair return. 

When the exchange reaches, for example, 17Jd., as at the present 
moment, the value of the sugar, on a sterling basis, on the consuming 
markets is still the same, but its conversion into Brazilian currency 
represents only 99,400 reis, meaning a difference in the returns to 
the producer of no less than 31 per cent., which possibly on the scale 
of expenditure already shown may cause the producer an actual loss. 
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It lias been strongly questioned whether producers really sell their 
sugar at a loss as alleged. There seems, however, no doubt that, 
during the present crop, the greater number of sales have been made 
at an actual loss. The question then naturally suggests itself : Why 
do planters, and producers generally, continue operations under such 
adverse circumstances ? The reason lies in the fact that, once the 
cane is fit to be cut, it must be cut in order to obtain from the same 
roots a regrowth for the following year, and, as the planters always 
hope that the next year may see an improvement, they prefer to cut 
their cane, even if this may involve a loss, rather than, by abandon¬ 
ing the cane in one year, to lose both the present and the following 
crop. 

It may he further remarked that, according to recorded results, 
sugar production may be said to run in a four-yearly cj^cle. In one 
year, as the present, the crop will be very large, and the consump¬ 
tion of the country considerably over supplied; there is, consequently, 
a ver^’ heavy fall in iDrices. In the second year there will be a fair 
crop, as although no new cane will have been planted, there will be 
a large return from regrowth of last year’s ratoons. Internal prices 
may therefore somewhat improve, but, on the whole, they will not 
prove remunerative. In the third year there will be a small crop, 
perhaps barely sufficient for internal consumption. Prices will then 
improve greatly, and in consequence, the planters will again begin to 
plant on a large scale, so that, in the fourth year, we return once 
more to a large crop and low prices. 

Matters, however, have latterly become so bad that the planters, 
unable to obtain loans from their agents, or profits from the sugar 
marketed, found themselves without resources, and w^ere thus corp.- 
pelied in many case to abandon their cane. In the hope of enabling 
the cane producer to market his produce without actual loss, and 
thereby encourage him to cut his cane with a prospect of obtaining a 
profit from it next year, an understanding was arrived at between 
the Government, the Great Western of Brazil Bailway, and other 
companies interested in the transport of sugar, whereby a reduction 
of 25 per cent, on all freights and taxes was conceded to the classes 
interested. These facts tend to show that the reported unsatisfactory 
condition of the sugar industry in Brazil has ample foundation. 

It is alleged, indeed, that many of the factories duiing the slack 
season are dependent on the bye-products, particularly alcohol con¬ 
sumed in Brazil, for paying their expenses, the results obtained from 
the sugar itself being unremunerative. 

(To he continued.) 

The Azores get their sugar cMefiy from the IJnited Kingdom and 
Germany. 
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TBGE TBUE AND APPAEENT QUOTIENT OE PUEITY 
OE THE JUICE EROM THIETY-EIYE 
YAEIETIES OE CANES.* 


It has been observed on many occasions that the polarimetric 
determination of sucrose in cane juice gives results which are 
somewhat too high, thus giving rise to abnormally high q^uotients 
of purity, these occasionally closely approaching to, or even 
exceeding, 100. 

This subject has been carefully studied by H. C. Prinsen Oeerligs, 
who has collected the available information in a useful paper pub¬ 
lished in the International, Sugar Journal, Yol. 11., 1900, p. 145, in 
which he makes a most careful study of the subject, but which he is 
finally obliged to leave without adequate explanation. 

In order to ascertain whether any of the thirty-five varieties under 
experimental cultivation at Antigua exhibited any evidences of 
abnormal quotients of purity, juice from each variety grown at 
Oassada Grarden, Antigua, was submitted to double polarization after 
Clerget’s method. The results are given in the table on the next 
page.- 

In calculating this table Clerget’s original factor 144 was used: the 
factor 142*5 is, however, frequently employed. Its use would cause 
the true sucrose to appear about *02 lb. per gallon higher than in the 
table, and the “true purities” would be about 1*0 higher. It is 
questionable which is the better factor to employ, but with this 
uncertainty it is obvious that it is only necessaiy to^ regard as 
possessing abnormal apparent purities those juices which show a 
divero-ence of more than 1*0 between the apparent and true purities. 

Out of the thirty-five canes examined we find six which show what 
may be regarded as abnormally high apparent purities, namely, Red 
Ribbon, Queensland Creole, D. 74, D. 89, D. 99, and D. 116. 

These results are placed on record in view of the interest attaching 
to this, as yet, partially explored field. It was hoped that some light 
might be thrown on the difificult questions relating to the presence of 
gum, and it may be that the substances here interfering with the 
determination of sucrose are connected with the bodies known as 
gums; but if they are, it must be observed that they are not precipi¬ 
tated by basic acetate of lead, with which the juices are clarified. 
Those interested in these questions are particularly referred to H. 0. 
Prinsen Greerligs’ paper already cited. 

During the dry season just past, considerable trouble has been 
experienced from ‘^gum,” which appears to be worse when the 
normal development and ripening of ca nes are arrested. _ 

*An Appendix to the Report of Sugar Cane Experiments in the Leeward Islands, 
■■ prepared by Dr. Francis Watts, C.M.G. 
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Eesijlts obtaeeted in the Examination of the Juice from Thirty-fiye 
Varieties of Cane grown on Cassaba GtArben Estate. 


No. j 

Name of Cane. 

Direct 

Polarization. 

Polarization due to 
Sucrose—Clerget. 

Apparent Sucrose. 
I’ounds per gallon. 

True Sucrose. 
Pounds per gallon. 

Difference between 
True Sucrose and 
Apparent Sucrose. 

Apparent Purity. 

1 

3 

PM 

<D 

3 

Difference between 
True Purity and 
Apparent Purity. 

1 

Sealy Seedling .. 

83'5 

83*6 

2*171 

2*174 

-f *003 

91*1 

91*3 

+ 0*1 

2 

Burke . 

83-1 

82*5 

2*161 

2*145 

— •016 

92*6 

91*9 

— 0*7 

3 

Louzier.. 

77*2 

77*4 

2*007 

2*012 

4-*005 

88*1 

88*3 

+ 0*2 

4 

Red Eikkon .... 

87*1 

80*5 

2-263 

2*093 

— •172 

95*5 

88*4 

-7*1 

5 

Queensland Creole. 

88-5 

86*9 

2*301 

2*259 

— •042 

93*6 

• 91*9 

— 1*7 

6 

IsTaga B. , . .... 

87-5 

86*7 

2*275 

2*254 

— •021 

93*3 

92*5 

— 0-8 

7 

White Transparent 

86-6 

86*2 

2*262 

2*241 

— •Oil 

94*8 

94*4 

-0*4 

8 

Rappoe , . .... 

84-9 

84*1 

2*207 

2*187 

— •020 

98*9 

93*1 

-0*8 

9 

Mont Blanc , . . , 

85-9 

85*9 

2*233 

2*233 

— •000 

94*0 

94*0 

— 0*0 

10 

Caledonian Quee 

87'3 

86*6 

2*270 

2*252 

— •018 

95*0 

94*2 

— 0*8 

11 

B. 393 .. 

89'4 

89*1 

2*324 

2*314 

— •010 

93*3 

93*0 

— 0*3 

12 

B. 376 .. .. 

88*2 

87*1 

2*293 

2*265 

-•028 

95*4 

94*3 

-1*1 

13 

B. 306 .. .. 

85-8 

85*6 

2*231 

2*226 

— •005 

92*2 

91*9 

— O'S 

14 

B. 208 .. . 

87‘o 

86*8 

2*275 

2*257 

— •018 

94*2 

93*5 

-0*7 

15 

; B. 156 .. .. 

75*9 

75*8 

1*973 

1*971 

-•002 

89*2 

: 89*1 

— 0*1 

16 

B. 147 .. . 

81-4 

81*5 

2*116 

2*119 

+ •003 

93-2 

93*3 

+•0*1 

17 

T. 2 . . 

81-8 

80*5 

2-127 

2*093 

— •034 

94*2 

92*7 

, — 1*5 

18 

T. 79 .. . 

75*2 

75*1 

1*955 

1-953 

— •002 

92*4 

92*3 

— 0*1 

19 

T. 83 .. 

89-6 

89*0 

2*330 

2*314 

— •016 

94*5 

93*9 

— 0*6 

20 

T.166 .. . 

91*9 

91*7 

2*389 

2*387 

— •002 

95*1 

95*0 

_-0*l 

21 

T. 189 .. .. 

84*2 

83-7 

2*189 

2*176 

— •013 

92*2 

91*7 

-0*5 

22 

T.192 .. . 

87*9 

88*2 

2*286 

2*293 

+ •007 

94*4 

94*7 

+ 0*3 

23 

X. 211 .. 

88*5 

88*2 

2*301 

2*293 

— •008 

91*4 

91*1 

-0*3 

24 

D. 49 . . . 

79*2 

78-9 

2*059 

2*052 

— •007 

92*4 

92*2 

— 0*2 

25 

D.61 .. .. 

78*7 

78*1 

2*046 

2*031 

— -Old 

90*9 

90*2 

-•07 

26 

B.69 .. . 

80*8 

80*6 

2*101 

2*096 

— •005 

89*7 

89*4 

-0*3 

27 

B. 74 .. 

78*4 

77*1 

2*038 

2*005 

— ■033 

89*0 

87*6 

—1‘4 

28 

D. 89 .. . 

81*8 

79*9 

2*127 

2*077 

— •050 

91*9 

89*7 

— 2*2 

29 

D.95 .. .. 

82*4 

81*8 

2*143 

2*127 

— ■016 

92*4 

91*7 

-0*7 

30 

D. 99 ... 

81*9 

80*6 

2*129 

2*096 

-•033 

92*1 

90*6 

— 1*5 

31 

B. 115.. .. 

77-7 

77-8 

2*020 

2*023 

+ •003 

89*4 

89*6 

+-0*1 

32 

B. 116 .. . 

78*7 

77*4 

2*046 

2*012 

-•034 

89*2 

87*7 

— 1-5 

33 

B. 117 .. .. 

85*7 

84*9 

2*228 

2-207 

— •021 

93*4 

92'7 

— 0*7 

34 

D. ISO .. . 

81*3 

81*2 

2*114 

2*111 

— •003 

91*5 

91*4 

— 0*1 

35 

B. 109 .. .. 

79*2 

79*0 

2*069 

2*054 

— *905 

90-9 

90*7 

— 0*2 
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OONSULAE EEPOETS. 


Java. 

The British Consul reports:— 

The year under review may certainly be regarded as a satisfactory 
one. The sugar crop, it is true, was smaller than its predecessor, but 
against this must be placed the very remunerative prices realised by 
planters for this article as well as for tobacco crops, while the coiffee 
crops also exceeded estimates. 

Notwithstanding the fact that the planted area was slightly larger, 
the 1905 sugar crop only yielded a production of 1,028,357 tons, or a 
decrease of 36,398 tons as compared with that of the previous year. 
This must be attributed to the unfavourable weather experienced 
during the planting season; at the time when copious rains were 
most required there occurred periods of drought, which had an 
injurious effect on the canes and resulted in the juices being of 
inferior quality. The satisfactory prices obtained by planters, 
recorded in my last report, were not only well maintained but later 
in the season rose to a level which has not been approached for some 
years. 

With regard to cane diseases, Mr. Yice-Consul Eose reports as 
follows:— 

Progress is noticeable in the endeavours made to eradicate the 
many diseases to which sugar cane is liable, the success in great 
measure being due to the process of careful selection. The best 
results were again obtained from the seedlings, the populaiity of 
which increases annually. The foreign cane has fallen into disfavour 
and is likely soon to be entirely abandoned, while the indigenous 
cane, although yielding good results, proves expensive through 
having to be nurtured in gardens in the hills. 

Exforts of Sugar Crop for Year e7iding December $lst, 1905, 
compared with the Years 190and 1903, 


Country. 

1903. 

Quantity. 

1904, 

190.5. 

Tons. 

Tons. 

Tons. 

United States. 

249,319 

.. 422,943 

.. 397,520 

China... 

171,622 

108,593 

.. 131,995 

Japan . 

108,685 

.. 90,663 

.. 110,283 

British India .. 

59,613 

.. 81,143 

.. 83,328 

United Kingdom .. 

26,126 

55,511 

9,230 

British Columbia .... 

10,868 

.. 16,732 

— 

Australia. 

72,096 

14,000 

.. 16,959 

Continent of Europe .. 

1,302 

4,565 

142 

Other Countries .. 

34,950 

,. 40,098 

.. 70,266 

Total ., ,. 

734,581 

834,248 

819,723 
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As foreshadowed in my last report, the profits made by mills on the 
1904 working were in most cases expended on new machinery, and 
the majority of the mills in Java may now be said to be up to date as 
far as installation is concerned. Many are now capable of producing, 
in addition to the usual qualities, superior sugar, which in shade and 
grain most nearly approaches the refined article, and finds a ready 
market in India. 

Boiivta. 

In the department of Santa Cruz, which is at a lower altitude, and 
consequently warmer than Sucre, and the eastern and north-eastern 
half of Ghuquisaca there are about 30 manufactm'ers of cane sugar, 
who each produce from 1,000 to 10,000 cwts. of raw sugar annually. 
This takes the place of at least one-half of the imported refined sugar 
from Germany, though it cannot, except in Santa Cruz and Beni, 
compete with it in price. In 1904 it was sold in Santa Cruz at 13s. 
to 16s. per cwt. In 1905 the bad harvest brought the price up to 
£l 8s. and £l 10s. per cwt. Imported into Sucre it sells well at £3 
per cwt. The greater part of the production of Santa Cruz goes to 
the departments of Beni, Chuquisaca, Cochabamba, and, owing to 
the favourahle roads along the eastern frontier, to Tarija, a distance 
of about 300 miles by mule track. 

Hawaii. 

The total tonnage of the sugar crop for 1904-05 was 426,248 short 
tons (380,579 tons avoir.), which is the largest crop in the history of 
the islands, with the exception of that for 1903, which exceeded it by 
11,743 short tons (10,485 tons avoir.). 

There are 53 sugar plantations in the Hawaiian Islands, situated 
as follows:—Hawaii, 25; Kauai, 11; Oahu, 9; Maui, S; all having 
agencies in Honolulu, on Oahu. Of these plantations, all have their 
own factories except eight, which have their cane ground and manu¬ 
factured at adjoining factories. 

Hawaiian sugar is all exported in the raw state with the exception 
of the output of one factory, the Honolulu Plantation Company, 
which does not turn out any raw sugars. In this factory white 
sugars in granulated and powdered styles are manufactured and 
shipped to San Prancisco, its output being about 20,000 short tons 
{17,860 tons avoir.) per annum. 

The raw" sugars ai'e sold under contract to the American Sugar 
Eefinery Company of Hew York, the Western Sugar Befining 
Company of San Francisco, and the Californian and Hawaiian Sugar 
Eefining Company of San Francisco. The last-mentioned company 
is controlled by certain Hawaiian sugar-planting companies owning 
about 82 per cent, of the whole output of the island. 

Baw sugars are sold to the refineries above named on the basis 
nf the prices of Cuban centrifugals in Hew York. This basis during 



429 


the year 1905 rose from 4*90c. duty paid, at which price it stood at 
the heginning of the year, to 5jc. per lb., which price was touched on 
January 23rd. Beyond this it did not go. The year’s prices on the 
whole were very satisfactory, although there was a serious decline in 
values during the last three months of the year. By that time, 
however, almost all the Hawaiian crop was marketed. 

The following is extracted from the report for 1905 of the governor 
of this teriitory to the United States Secretary of the interior :— 

“ A few years ago a sugar cane pest {Ferkmsiella saccharicidcty 
Kirk,) made its appearance in the sugar cane fields of Hawaii, intro¬ 
duced, it is supposed, from Australia. It has been stated that this 
pest caused a monetary loss of upwards of $3,000,000 to the sugar 
interests of Hawaii during the past year. It was so destructive to the 
industry that the Hawaiian Sugar Planters’ Association a year ago 
joined the Territorial Board of Agriculture and Forestry and engaged 
Professor E. C. L. Perkins, then acting superintendent of ento¬ 
mology for Hawaii, to accompany Professor Koebele on a mission to 
Australia to search for the natural enemies of the ‘ cane leaf hopper.’ 
It did not take their trained eyes long to discover the insects that 
were holding that insect in check. A few of each were successfully 
introduced and established here, and now they have been propagated 
and planted on the various islands and are well established wherever 
placed. One of the most important is a very minute fiy that destroys 
the eggs of the ' leaf hopper ’ by inserting its ovipositor in the leaf 
hopper egg and deposits therein an egg, which soon hatches into a 
small blind footless grub, afterwards changing to a pupa and fly, and 
in the latter stage it cuts its way out and is soon ready to continue 
the good work. 

‘^The Federal experiment station has a division of entomology 
. . . and it gives special attention to agricultural pests. The 
Hawaiian Sugar Planters’ Association has a large and well-organized 
stafl of entomologists devoting their entire time to insects pertaining 
to sugar cane and the propagation of parasites and predaceous insects 
that infest cane.” 

Unfortunately insects are not the only enemy of the cane. 
Fungoid growths are also accountable for much loss to planters. 

The Hawaiian Sugar Planters’ Association above referx'ed to is 
maintained at a cost of about £14,500 per annum, subscribed for 
;pro rata on then’ output by the combined plantations. 

Eotjmania. 

An arrangement has been made by the Government with the five 
sugar refineries now working in Eoumania, under which the bounty 
on manufactured sugar is reduced from 16 c. to 11c. the kilo. (1 fr. of 
100 c. = 9Jd.). This will eflect a saving to the Government of 
£40,000 per annum for the period of eight years, at the end of which 
the bounties come to an end. Per contra the tax on exportation 
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instead of "being 11c. the kilo., will be reduced to 9 c. for the first 
5,000,000 kilos. (5,000 metric tons) exported in eaob year. 

In consideration of the sacrifices made by the refineries, the State 
engages itself for the next eight years not to accord any bounty for 
sugar, or any other advantages to any new factory, and it also 
engages, for a period of 12 years, till the expiration of the term 
for which the new Treaties of Commerce last, not to lower the present 
import duties (35 fr. per lOO kilos. = 14s. 3d. per cwt.) on foreign 
sugar. 

The five companies interested paid in 1905 dividends amounting to 
£80,000 on a capital of £1,000,000. 

By the new arrangement, which came into force on April 1st, the 
sugar companies will lose about one-half of their present dividends, 
but they will be assured almost certain profits for the next eight years. 

Peru. 

The British Consul-General reports:— 

Sugar forms one of the staple articles of export of Peru. The 
quantity exported in 1905 was 134,000 tons valued at about 
£1,500,000. Owing to the drought there has been a deficiency in the 
crop. In fact, the prospects of the sugar growers are not encouraging. 
There will he little to stimulate a further expansion of the acreage 
under sugar cultivation imtii vast irrigation works are undertaken 
by the Goveniment. Besides irrigation new machinery, as stated 
elsewhere in this report, is indispensable. When these essential 
requirements have been met intensive sugar cultivation can be under¬ 
taken in Peru, provided of course that the state of the market in 
future warrants renewed efforts on the part of those engaged in this 
most important industry. 


PUBLICATIONS EECEIYED. 


The Haceotabo Mexicais^o’s Yearly Sugar Report, 1905-06. 
This, the seventh annual edition, is as usual replete with in¬ 
formation about Mexican sugar. It contains an “official list” 
of cane growers and sugar manufacturers in Mexico, Central 
America, Porto Rico, Cuba, Argentina, Peru, Hawaii, and Java. 
To be procured from Apartado 2010, Mexico City. 

Directory or Louisaxa Sugar Planters eor 1906. Compiled 
by the Sugar Planters^ Journal^ 520, Poydras Street, New 
Orleans, U.S.A. Price $1*00. 8 pages, royal 8vo. 

Deb Deutsch - Amrikanische Hanbelsvertrag unb bib 
Hubanische Zuckerprobuction (The German American Treaty 
and the Cuban Sugar production), by Prof. Julius Wolf 
(Breslau), Gastav Eischer, Jena. 3SIks. 3. Paper covers. The 
author, who is a professor of political economy in the University 
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of Breslau, has already puhlished several works dealing with 
“ sugar economy.” In his latest work he attempts to show that 
the U.S.A. treaty with Cuba is a violation of the most-favoured- 
clause in the German-American Treaty, aud wishes to impress 
on the German Government the necessity of protesting against 
it. The action of the German Government has hitherto been 
considered by the IJ.S.A. Government as so much “ bluff,” and 
the author thinks that serious action may force the U.S.A. to revoke 
the Cuban preferential sugar treaty. Professor "Wolf criticises 
the recent pronouncements (of Prof. Herzfeld, Prof. E. von Lipp- 
mann und Sigmund Stein) claiming the superiority of beet over 
cane, and declares that in the coming contest cane sugar will be 
the victor. Included in the work are a large number of tables 
giving statistics of sugar production, consumption, export, import, 
yields, prices, &c., and the whole forms a most interesting 
study of the “political economy of sugar.” 


MONTHLY LIST OP PATENTS. 

Communicated by Mr. W. P. Thompson, C.E., P.C.S., M.I.M.E., 
Chartered Patent Agent, 6, Lord Street, Liverpool ; and 
322, High Holborn, London. 


EN GLISH.— APPLICATIONS. 

13217. E. A. Barbet, London. Process of sulphurising saccharine 
Jakes in fermentation and desulphurising such juices. (Date applied 
for under Patents Act, 1901, 27th October, 1905, being date of 
application in Prance.) (Complete specification.) 7th June, 1906. 

ABRIDGMENTS. 

11838. J. Wetter, London. (Communicated by M. Weinrioh, 
of Yonkers, in the State of Mew York, United States of America.) 
Process for purifying masse-cuite, syrups or impure sugar solutions. 
6th June, 1905. This invention relates to a process for purifying 
masse-cuite or impure sugar solutions, which consists essentially in 
bringing the solution to a density of at least 36° Be, warming the 
said solution to about 43° to 45° C, mixing intimately and sub¬ 
stantially uniformly therewith a quantity of dry finely powdered 
caustic or hydrated lime or thick milk of lime in proportion to the 
impurities present, and carbonating at temperatures below 45 °C. 

12841. G. B. Nutt, Pittsburgh, in the State of Pennsylvania, 
United States of America. Improvements in grinding or crushing 
rolls. 21st June, 1905, This invention relates to grinding or 
crushing rolls, the combination of a plurality of shafts, two 
rolls on each, of two of said shafts, a set of sheaves supported 
on each of two of said shafts and in line with each other, 
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an endless rope or band connecting said set of sheaves; said 
sheaves being so located that said rope or band lies between the pair 
of rolls on each of the two shafts, and means for exerting a pull on 
said rope or band. 

20866. L. G. Trent, of Yan Trent, County of Placer, State 
of California, United States of America. Im'provements in or relating 
to centrifugal filters, 14th October, 1905. This invention is 
designed for separating or expelling the water or liquid from the 
mass or body of material to be treated, such as slimes and peat and 
sugar; although the machine is equally as well adapted for the 
treatment of any material from which the water contained therein is 
to be removed or extracted, the object of the invention being to 
deliver the filtered material, which is received in the form of a pulp, 
in a solid and comparatively dry condition, from the surface of a 
revolving screen, on to which the material to be treated is delivered 
from any suitable source of supply. 

UEEMAN. 

ABRIDGMENTS. 

170120. H. Bxjtsch & Co., of Hagen, Westphalia. A shreddings 
Imife hox tvith divided knives and bar against tvJiich the knives hear, 
19th Pebruary, 1904. This shreddings knife box is characterized by 
both the heads as well as the nuts of the screws serving for fastening 
the knife being provided with spherical or rounded support surfaces 
and mounted in suitably shaped recesses or countersunk parts, but 
the screw holes in the knives being made eccentric to those of the 
support bar, so that the screws press the divided knife when fixed both 
against the contact piece as well as against one another. In a 
modified form of the shreddings knife box, the holes in the knives 
and support bar have such an eccentric position that only one divided 
knife is pressed against the contact bar and at the same time is 
is exposed to lateral pressure from the other, 

169888. Henry Schwarz, of Longmont, Colorado. Apparatus 
for regulating the deiisity of the juice in extraction apparatus, more 
particularly for the sugar industry, 21st March, 1905, This appara¬ 
tus is characterized by two valves arranged in the juice boxes, 
one of which valves closes the return pipe for the juice and the other 
the discharge pipe, and both are regulated hy a rocking beam which 
is weighted b}^ means of a measuring vessel through which juice fiows 
at an always uniform level, in such a way that the lighter the juice 
the more the juice return valve is opened, and the ischarge valve 
closed and vice versa, 

170297. A. Wernicice Maschinenbaxt Aktibn-Gesellschaet, 
of Halle-on-Saale. A process for casing sugar using a centrifugal 
mith concentric straining drums, 8th December, 1904. In this patent 
a process is described for casing sugar, using a centrifugal with two 
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concentric straining di’ums and steam, water or non-satnrated sugar 
solution as casing medium, and consists in both, drums being fed with 
sugar but the casing medium being only introduced into the inner 
drum in order that it may here become saturated and consequently 
the centrifugalled sugar in the outer drum may remain unaltered in 
quantity and form. 

170296. August Neumann, of Berlin, and Walter E.labe, 
of Broistedt, Mixing^ heating and feeding arrangenient for 
diffiisei's. 29th July, 1905. This arrangement consists in a feed 
hopper being provided in the upper part of each diffuser, the 
walls of which are perforated with tangentially or radially 
placed apertures, with the object during the ordinary soaking 
of the shreddings in the diffusers to operate a thorough mixing 
of the shreddings with the hot water or the like in spray 
during the feeding of the diffuser. In another form of con¬ 
struction of the apparatus the diffuser is provided with a central and 
adjustable truncated conical bottom piece for the purpose of diverting 
the current of shreddings against the walls of the diffuser. 

170152. Theodor Drost, of Charlottenberg. A mashing vessel 
for assisting the crystallization of sugar sahstances and for thoroughly 
mixing other pasty masses -with diluting suhstances. 11th January, 1905, 
In this mashing vessel for assisting the crystallization of sugar 
masses and for thoroughly mixing other pasty substances with 
diluting substances, stirrer arms are provided which in addition to 
a rotary motion round the axis of the shaft of the mechanism also 
receive a compulsory rocking motion. In the mashing vessel 
hereinbefore described a rotary gear is also provided having crnnk 
shafts which serve for moving push rods flexibly connected with the 
ends of the stirring arms. 

Note. —Copies of all published specifications with them drawings in 
these lists can be obtained from W. F. Thompson & Co., 6, Lord 
Street, Liverpool, at One ShiUiiig a copy for English or American 
Patents, and Two Shillings for German. In ordering please give 
number and date. 


Patentees of Inventions connected with the production, manu¬ 
facture and refining of sugar will find The International Sugar 
Journal the best medium for their advertisements. 

The International Sugar Journal has a wide circulation among 
planters and naanufaeturers in all sugar-producing countries, as 
well as among refiners, merchants, commission agents, and brokers, 
interested in the trade, at home and abroad. 
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IMPOSTS AND EXPORTS OE SUGAR (UNITED EINGDOM 

To END OF June, 1905 and 1906. 

IMPOBTS. 


Baw Sugars. 

Quantities. 

Values. 

1905. 

1906. 

Cwts. 

4,814,084 

47,370 

232,450 

158,805 

146,504 

158,997 

111,910 

394,903 

923,281 

*5*2,523 

61,827 

40,449 

1,162,453 

156,185 

1905. 

£ 

1,154,259 

55,877 

206,066 

75,708 

182,622 

942,159 

499,755 

18,087 

'ii'zbo 

116,222 

63,465 

610,576 

436,314 

1906. 

Germany ... ... 

Holland . 

Belgium ... 

France.. .. 

Austria-Hungary .. 

Java ., .... 

Philippine Islands... 

Cuba.. 

Peru. 

Brazil .. 

Argentine Bepublic ..... 

1 British East Indies . 

1 Straits Settlements. 

1 Br. W. Indies, Guiana, &c.. 

1 Other Countries......... 

Cwts- 

1,769,736 

76,636 

274,915 

102,073 

253,628 

1,271,923 

.... 

690,816 

27,996 

139*,034 
212,210 
120,361 
724,581 
610,655 

£ 

2,049,572 

17,868 

92,709 

67,251 

60,140 

73,466 

*41*,943 
178,275 
358,915 

*2*0,368 

24,110 

16,984 

630,663 

72,230 

Total Baw Sugars ... 

6,274,564 

8,461,741 

4,439,461 

3,704,494 

Befined Sugars. 

Germany ...... 

Holland ... 

Belgium .... 

France .... .. 

Other Countries ...... 

4,895,780 

672,761 

124,133 

637,577 

268,059 

6,004,719 

1,365,261 

196,248 

1,098,292 

436 

4,109,798 

591,567 

108,541 

539,342 

219,754 

3,409.798 

811,696 

113,225 

609,745 

323 

Total Befined Sugars . . 
Molasses . 

6,598,310 

1,158,508 

8,664,956 

1,334,468 

5,569,002 

235,029 

4,944,787 

255,380 

j Total Imports. 

i 

14,031,382 

18,461,165 

10,243,492 

8,904,661 


EXPOBTS. 



i British Befined Sugars. 

Cwts, 

Cwts. 

£ 

£ 

i Sweden ... 

184 

127 

168 

114 

Norway ..*. 

9,908 

8,592 

7,885 

6,161 

f Denmark . . ...... 

39,648 

53,726 

30,494 

27,109 

! Holland ... 

36,713 

39,057 

30,166 

23,063 

i Belgium ...... 

2,977 

5,208 

2,198 

2,881 

Portugal, Azores, &c. .... 

8,153 

17,831 

6,316 

9,636 

Italy ... 

1,344 

20,461 

964 

10.496 

Other Countries .. 

116,139 

303,136 

109,733 

195,259 

J 

l^'oREiGN ^ Colonial Sugars 

215,066 

448,138 

187,913 

273,709 

Klefined and Candy. ....... 

10,080 

21,859 

9,683 

13,342 

Ul' refined ... 

28,736 

118,389 

22,214 

61,020 

Molasses 

992 

5,302 

378 

1,638 

TT** otal Exports........ 

-- -s „ 

254,874 

693,688 

220,188 

349,709 
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UNITED STATES. 


(Willett Gray, ^-c.J 
(Tons of 2j2401b8.) 


1906. 

Tons. 


1905. 

Tons. 


Total lleeeipts Jan. 1st to July IQtli .. 

1,175,442 

., 1,052,187 

Eeceipts of Befined ,, ,, 

1,305 

748 

Deliveries ,, ,, 

1,203,365 

.. 972,903 

Consumption (4 Ports, Exports deducted) 



since January 1st. 

Importers’ Stoclis July IStli. 

1,033,775 

.. 899,555 

30,610 

79,284 

Total Stocks, July 25tli. 

322,000 

.. 220,080 

Stocks in Cuba, ,, . 

148,000 

.. 300,000 


1905. 

1904. 

Total Consumption for twelve months .. 

2,632,216 

.. 2,767,162 


CUBA. 


Statement of Exports and Stocks of Sugar, 1905 and 1906. 


(Tons of 2,240Ib8.) 

Exports . 

Stocks . 

1905. 

Tons. 

.. 705,005 .. 
.. 351,879 .. 

1906. 

Tons. 

855,903 

249,544 

Local Consumption (six months) 

1,056,884 .. 

21,790 . 

1,105,447 

22,100 

Stock on 1st January (old crop). 

1,078,674 

. 142^7 

19,450 

Receipts at Ports up to June 30tb .. 

.. 1,078,674 . 

. 1,108,097 

Eavmia, June 30th, 1906, 

J. UuMA.—F. 

Mejer. 


UNITED EINUDOM. 

Statsment of Imports, Exports, and Consumption for Six Months 
ENDING June 30th. 


Imports. Exports (Foreign). 

Sugar. 1904. 1905. 1906. 1904. 1905. 1906. 

Tons. Tons. Tons. Tons. Tons. Tons. 

Refined ... 449.044 .. 329,916 .. 433,248 766.. 604 .. 1093 

Raw....... 380,080 .. 313,728 .. 423,087 2,691 .. 1,437 .. 5,919 

Molasses... 43,454 .. 67,925 .. 66,723 32 .. 49 .. 265 

Total. 865,578.. 701,568 .. 923,058 3,489.. 1,990.. 6,277 

Home Consumption. 

1904. 1906. 1906. 

Tons. Tons. Tons. 

Refined . 453,292 .. 326,758 .. 411,749 

Refined (in Bond) in the United Kingdom . 246,948 .. 250,695 ,. 276,624 

Raw . 62,650 .. 50,081 . 59,701 

Molasses... 41,046 .. 66,070 .. 62.977 

Molasses, manufactured (in Bond) in U.K. ....-- 31,170 .. 25,781 30,926 

Total..-.... 835,106 .. 709,385 .. 841,977 


Aess Exports of British Refined.... 13,835 .. 10,753 .. 23,407 


Total Home Consnmption of Sugar 


821,271 .. 698,632 .. 819,570 
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Stocks op Sugar in Europe at uneven pates, July 1st to 21st, 

COMPARED 'WITH PREVIOUS YeARS. 

In thousands oe tons, to the nearest thousand. 


Great 

Britain. 

Germany 

including 

Hamburg. 

j 

France. 

Austria. 

! 

Holland and 
Belgium. 

j 

Total 

1906. 

1 

181 

801 

544 

380 

171 

2077 

Totals .. 

1905. 

1436 . .. 

1904. 

1895 .. 

1903. 

1998 .. 

1902. 

2111 


Twelve Months’ Consumption oe Sugar in Europe eob 
Three Years, ending June 30th, in thousands of tons. 

fLieht's Circular.J 


i 

Great ’ 
Britain. 

j 

Germany. 

France. 

1 1 

Austria-; 
Hungary 

HoUand, 

Belgium, 

&c. 

Total ! 
1905-06. 

Total 

1904-05. 

Total 

1903-04. 

j 

1794 

j 

1011 

639 

514 

184 

4142 

3901 

4133 


Estimated Crop of Beetroot Sugar on the Continent of Europe 
for the current Campaign, compared with the actual crop 
of the three previous Campaigns. 


(From Liehi^s Monthly Circular.J 



1905-1906. 

1904-1905. 

1903-1904. 

1902-1903. 


Tons. 

Tons. 

Tons. 

Tons. 

Germany ..... 

.2,425,000 

.1,598,164 

. .1,927,681 

..1,762,461 

Austria. 

.1,510,000 , 

. 889,373 

.1,167,959 

..1,057,692 

France ....... 

.1,085,000 . 

. 622,422 

. 804,308 

.. 833,210 

iluBsia ... 

.1,000,000 . 

, 953,626 

.1,206,907 

..1,256,311 

Belgium.. 

. 330,000 . 

. 176,466 . 

. 209,811 

.. 224,090 

Holland ___ 

. 210,000 . 

. 136,551 . 

. 123,551 

102,411 

Other Countries 

. 410,000 . 

. 332,098 , 

. 441,116 

.. 325,082 


6,970,000 

4,708,758 

5,881,333 

5,561,257 
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93. SEPTE:m:BEE, 1906. Vol. yiii. 


All bommuuications to be addressed to The Editor, 
Office of T1i€> Sugar Cane^ Altrincbam, near Mancliester. 

All Advertisements to be sent direct. 

Cheques and Postal Orders to be made payable to Norman 
Rodger, Altrincham. 

The Editor is not responsible for statements or opinions con¬ 
tained in articles which are signed, or the source of which is named. 


NOTES AND COMMENTS. 


Another Sugar Refinery for Sale. 

The Rawcliffe Bridge Sugar Refinery, Goole, is in the market and 
will be offered for sale by auction on the 19th inst. The property is 
19 acres in extent, of which ten acres are occupied by deep water 
reservoirs; and there are 35,000 square feet of fioor space. Although 
specially constructed for the purposes of a refinery, it is suggested 
the buildings could easily be adapted to produce white sugar, ready 
for consumption, direct from the beeti’oot. The existing plant is 
equal to an output of 300 tons of refined sugar per week. Whether 
it would prove useful as a central factory depends very much on its 
proximity to a suitable agricultural area where beets might be grown. 
As, however, it has a fi*ontage on the Aire and Calder canal, at least 
one objection is removed. The agents for the sale are Messrs. 
Simpson, North, Harley & Co., 1, Water Street, Liverpool. 

The Societe Qenerale des Sucreries. 

The Cairo Mixed Tribunal having sanctioned the reconstruction of 
the Societe Generate des Sucreries et de la Raffinerie d’Egypte, some 
keen competition appears to have arisen in financial cucles for 
securing control of this undertaking. Till its collapse last September 
this firm was under the infiuence of a French group, but lately 
attempts have been made on the part of a London syndicate under 
Sir Ernest Gassel to supersede the French control. Now a third 
competitor has arisen in the foim of a German syndicate associated 
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THE STATUS OF THE BBAZILIAN SHG-AE INDIJSTEY.^ 


(Continued from page 


Hoin’-existence oe Bounties. 

There is absolutely no positive evidence of the existence of bounties, 
direct or indirect. On the contrary, the result of every inquii'y in 
this connection tends to demonstrate their non-existence. 

"With regard to the special concession alleged to exist in the State 
of Alagoas, granting a small premium of 2,000,000 reis to the raisers 
of sugar cane under certain defined conditions, and ujpCi -which so 
much emphasis has been placed, there would appear to be no doubt 
that this grant was intended to act purely as an incentive to the 
extension of interest in the sugar industry, and was in no way looked 
upon as creating a bounty. 

"Whatever its intention, it has been verified that the decree never 
entered into active operation. The prize has never been applied for, 
allotted, or paid. Amd, in fact, the decree was finally rescinded by 
government notice issued on the 23rd January, 1906. 

Were there bounties direct or indirect, it might be supposed that 
there would not be so gi’eat a fluctuation in prices for internal con¬ 
sumption, and it might be expected that even in the years of large 
production the prices of sugar consumed in the country would be 
maintained at a remunerative level. 

That this is not the case is seen by examining the prices ruling 
during the crops of 1901-2 and 1905-6. 

Caetels. 

With reference to the existence of cartels, it cannot be questioned 
that there have undoubtedly been attempts to bring them into 
operation in trade interests. In fact, with a protective legislation in 
force such ideas are naturally engendered. But, at the same time, it 
is equally undoubted that all attempts to encotmage their formation 
have signally failed. 

The failure may he attributed to various influences, amongst which 
the following may be enumerated:— 

1. Uncertainty as to the loyal adherence of subscribers to the 
terms of their association. 

2, The fact that the sugar cane raising and sugar producing 
industries are in the hands of numerous small producers, the sugar 
supplied hy the large factories or large “ usinas^’ being only about 

* Report by Mr. Vice-CoHsul RhinU of an Inquiry into the Sugar Industry in. Brazil, 
for tile purpose of Collecting Information on wliiojb to base an Opinion as to whether 
the Industry is Bounty Fed.—[Parliamentary Papers: Commercial No. 5 (1906.)] 
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one-tliird of the total in Pernambuco, and considerably less in 
Alagoas, the principal sugar-producing States in the north. 

3. The great extent of the sugar-raising territory, and the possi- 
biKties of interchange of the commodity between the Tarious States, 
rendering it essential that a cartel, in order to exercise an e:hective 
control over the markets, should have at its disposal means to con- 
ti’ol the entire country, and not merely a limited district. Should, 
for instance, an organization in Campos attempt to maintain prices 
at an unduly high level in Eio de Janeiro, which is the principal 
market for their output, their purpose would be at once frustrated by 
shipments of sugar being sent to that market from other producing 
States. This fact explains to some extent the failure of the movement 
towards the formation of a cartel in that district, and must inevitably 
prevent the successful operations of a similar local organization in the 
future. 

The volume of sugar consumption within the sugar producing 
states themselves bears so small a proportion to the total production 
of those States that the formation of an 3 " cartel based on the mainten¬ 
ance of unduly high prices within the state itself ma}^ be regarded as 
altogether out of the question. The fact that prices in the ports of 
the producing States are independent of the destination of the sugar 
appears incontrovertible. 

4. The fact that the formation of cartels of this nature must in- 
evitablj' depend on the assistance of foreign capital, which it would be 
difficult or impossible to enlist in the cause under actual cucumstances, 
such as high exchange, the sj)eculative nature of the industry, and 
the unsettled nature af the fiscal policy of the country. 

Syndicates. 

The impression that cartels have an established existence in Brazil 
is probably traceable to the fact that, in all sugar-producing towns 
and districts, there are certain associations operating under the title 
of syndicates- 

It becomes necessary to point out, however, that the teim 
“ syndicate,” as employed in Brazil, has quite a different signification 
as compared with its use either in Europe or in the United States. 

These syndicates, in short, appear to be neither more nor less than 
organizations for directing matters connected with the cultivation of 
sugar cane, and the production of sugar in the various districts. A 
principal part of their function seems to be the representation of their 
members in action required by the Eederal and State Governments 
for obtaining the privileges to which they are entitled under the 
terms of the Customs Tariff and Budget Laws, such as the acquisition 
and importation, free of duty, of materials, * machinery, and 
appurtenances, and for defending, when required, the interests of 
their constituents in the tribunals of the country. 
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As an Association illustrative of this kind of combination, I would 
refer to the statues of the “ Syndicate Assucareiro da Bahia.” 

This society, in addition to the services enumerated, is no doubt of 
use in regulating the sale of the products of the various members, to 
whom they advance money, when required, under commercial con¬ 
ditions : undoubtedly also this syndicate has enabled the factories to 
maintain prices at a better level. But it cannot be called a trust or 
cartel, as their prices are, perforce, subject to those ruling in other 
States with which they have no combination. This situation is 
demonstrated by the fact that last year 3,806 bags were received in 
Bahia from Pernambuco and other northern ports by firms not 
belonging to the Syndicate, and sold in competition with the supplies 
under the charge of that Association. 


Capital. 

There would appear to prevail a rather general opinion that there 
are many sugar factories in the country working on the support of 
capital fmnished b^’" the States Governments. There are really no 
factories owing their existence to this nature of support. But the 
idea has doubtlessly been engendered by the fact that many factories 
in the States of Bahia and Pernambuco were originally founded by 
capital lent by the States’ Governments. The loans, however, were 
supplied under stipulations such as are usual in all commercial 
transactions. Por example, in Pernambuco the money was lent by 
giving State bonds bearing interest at 7 per cent., these bonds being 
afterwards sold for what they would realise, and the proceeds applied 
to the construction and equipment of the “ nsinas.” Ihese factories, 
having been nnable to meet their engagements to the lending State 
Government, are now under the control of the States, which are 
taking such measures, in their relations with these, factories, as they 
consider desirable to secure themselves against loss, or, in any case, 
to reduce their loss to the minimum point. There are two factories 
in the State of Bahia working under these conditions, the rate of 
interest on capital lent being 6 per cent, per annum, which, it would 
appear, also provides for amortization. 

In the State of Pernambuco there are twenty-seven “ usinas ” to 
which money was lent by the State. 

Latterly the State has been obliged to come to terms with the 
owners of these “nsinas,” cancelling in many cases as much as 
three-quarters of their indebtedness from the issue of the bonds and 
accumulated interest, the debtors alleging that they were unable to 
pay. Por the pajmeut of the balance still owing, the Government 
have adopted the system of levying a contribution on all “usinas” 
in arrears with their payments of 2,500 reis on white and 1,500 reis 
on Bemerara per bag produced. 
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Eeyexite Law of 1906. 

The Eeveiiue Law of 1906 contains provisions connected with the 
sugar industry of Brazil, certain of which would appear at first sight 
to indicate the intention of the Government to confer benefits on 
that industry which might be held to be of the nature of a bounty. 
Eeference may particularly be made to the following clauses :— 

‘‘ Clause 10. Authorising the Government to enter into agreements 
with coffee-producing States of the Union for the purpose of 
\a) Eegulating the cofiee trade; 

(h) Promoting the appreciation of the article; 

(c) Organising and maintaining a regular service for spreading its 
use, in order to increase the consumption. 

"‘The Pederal Government may indorse the credit operations 
which, for this purpose, may be entered into by the State Govern¬ 
ments, provided the following conditions be observed:— 

'‘(a) The State Governments will make over to the Union a 
guarantee in gold sufficient for the service and payment of interest 
and amortization of the loan; 

“ (6) This guarantee shall be of a definitive character for aE the 
term of the loan, and shall not depend on the laws of an annual 
efiect, that is, revocable every year by the legislative p)owers of the 
States; 

‘ ‘ (c) The product of the credit operations shall be applied only to 
the maintenance of a minimum price for cofiee exported, and must 
not be used for loans or advances to planters, intermediaries, 
exporters, or to any one whatsoever, nor apphed by the States for 
any other purpose ; 

“ (cZ) The amount of the loan shall be deposited in the ISTational 
Treasury or its branches, being delivered as required for liquidations 
and operations; 

“ (e) All the profits realised on the credit operations or appreciation 
of the commodity shall be applied to the amortization of the loan; 

“ Clause 11. The Government is authorised to enter into Agree¬ 
ments with the sugar-producing States of the Union to promote the 
appreciation of sugar under the same conditions as are embodied in 
clause 10.” 

The Eevenue Law also contains various other clauses conferring 
favours on those engaged in sugar-cane raising or sugar production, 
such as clause 14 of Article 2, sub-clause 1, allowing agricultural 
instruments and machinery intended for the making and improve¬ 
ment of agricultural productions entry free of duty; sub-clause 7, 
conceding free entry to material for the construction of sugar miEs. 

There are other clauses in this law which, although of less conse¬ 
quence than those aEeady cited, would appear to indicate a trend in 
Brazilian legislation rather to encourage the creation of trade com¬ 
binations, as sub-clanse 9 (a), (6), (c) of clause 14, Article 2, and 
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Articles 3 and 4, providing exemption from duty and otlier special 
fiscal treatment for material when imported by agricultural syndicates 
and central installations. 

It isj hovrever, generally recognised that tbe provisions of a specially 
protective nature, embodied in clause 11, will not be put into 
operation by the Executive, and it is noticeable that, in the Expendi¬ 
ture Law of the same Budget, no provision is made for the op>ening 
of the credits necessary for the purpose here contemplated. In short, 
the opinion is that these special clauses relating to sugar were 
embodied rather on sentimental than on practical grounds, the 
inspiiing principle being that sugar-producing States should feel 
themselves, as regards the degree of protection afforded to their 
industry, on the same footing as their neighbours of the coffee- 
producing districts. 

EEBxrcTio:x of Lupout Duty. 

The same Law contained the following x^rovision with regard to 
the reduction of the imx^ort duty on sugar: — 

^‘Article 1, clause 6. Authorizing the Government to modify" the 
Customs Tariff with a view to reducing the imx>ort tax to which 
foreign sugars are subjected on entry into the country, reducing the 
present tax to the lowest possible, taking into consideration the 
variations in exchange rates, so that the home market shall be 
efficiently protected. 

‘ Sub-clause («). The reduction in the tax shall not apply to 
sugars produced in countries which allow direct or indirect bounties 
on their production or exportation. 

‘‘ (5) The Government may alter the new tax if the necessity of 
defending the home market shall requii'e it.” 

Assurances were not wanting, from the date of the promulgation 
of the law, that it was the intention of the Government to x^roceed 
in accordance with the lines laid down by this clause, and this section 
of the law has, in fact, already led to the publication of a decree with 
the date of the 5th Eebruary, 1906, reducing the tax on foreign 
sugars imported to 200 reis per kilogramme, instead of 1000 reis bj" 
previous legislation. Of the new duty of 200 reis, 35 per cent, is 
payable in gold and the remainder in currency. 

This modification, although presumably still providing for a surtax 
in favour of the home article beyond that allowed by the terms of the 
Brussels Convention, shows at least the intention of the Brazilian 
Government to bring the taxation affecting this produce, as far as 
possible, into line with the conditions applicable in countries forming 
part of the Convention. 

And after consideration of the items regulating the cost of pro¬ 
duction in this country, on which matter information for the forming 
of an opinion will be found in the Tables annexed, marked Ko. 2, it 
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may be judged that the surtax is not in disju’oportion to what is 
considered by the Brazilian Grovernment to be required for the 
eSective protection of the home trade, owing to the special conditions 
of internal taxation ; and having regard especially to the inconstancy 
of exchange, the course of which, as at the present time, frequently 
assumes most unexpected developments, and which may at any time 
rise to a level affording advantageous conditions for the introduction 
o| foreign sugars. 

Summary of Coxclusioiss. 

>. That no grants of the nature of a bounty are in operation for 
the advantage of the sugar trade. 

2. That no organization of the nature of cartels is in existence, 
that all attempts to bring them into operation have up to the present 
failed, and that none are likel}- to come into existence in a practical 
form, more especially during the xmevalence of a high rate of 
exchange such as that at present ruling, or without the assistance of 
foreign capital, for the introduction of which present conditions are 
discouraging. 

3. That the prices of sugar are independent of the question whether 
the sugar is intended for consumj)tion in Brazil or for export. The 
foreign trade is not represented by sugars supplied at abnormally low 
prices with the intention of aiffording producers the opportunity of 
recouping their losses or inadequate gains by maintaining excessively 
high prices for home consumj>tiou. 

4. That the differences noticeable in certain States between the 
duties on exports to other Brazilian States and those for foreign 
markets in favour of the latter may fairly he considered as equivalent 
to the drawbacks allowed in other countries on their production 
paying excise duties when those products are shipped abroad. 

5. That the surtax provided by the duty on imported sugar at the 
rate of 200 reis per kilogramme is intended to protect the home 
market in view of the exceptionally onerous system of internal 
taxation and the expenses of transjDort, &c., and particularly having 
regard to the inconstancy of exchange. 

C. B, Ehixd, 


ANNEX. 

Cost of Production of Sugar, including Transport from the Factories 
to the Shipping Forts. 

Perxambugo. 

Field Zabour ,—The cost of field labour raoges from 700 to 900 reis 
(1*26 fr. to l'62fr.) per diem. 

Cost of Froducing {7a;^e.~The cost of producing one ton of cane and load¬ 
ing it on railway trucks varies from 4,500 reis to 6,000 reis (S'lOfr. to 
10*80 fr.), according to distance from the loading point and the nature of 
the soil. 
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I^Hrchase Frice^ of Cane. —“ITsinas’’ generally raise part of the cane on 
their own land, hiit siip}>lenient the supj>lies by cane bought from other 
cultiyators. The price of cane is regulated by an established system which 
makes the walue of white sugars or “ usinas ’’ the starting point for prices, 
e.g.^ when these sugars are quoted at 3,000 reis per 15 kilogs. (36 fr. per 
100 kilogs.), the price paid for cane is 6,500 reis (11-70 fr.) per 1,000 kilogs., 
and this price increases or diminishes by 50 reis (9 centimes) per ton of cane 
for every 100 reis (IS centimes) rise or fall in the price of usina’’ sugar 
per 15 kilogs. The average of the daily quotations during a fortnight 
determines the price, and the canes are p»aid for fortnightly on this basis. 

2nU Expenses. —The cost of mill labour ranges from SOO to 1,200 reis (1-44 
fr. to 2T6 fr.) per day. The ton of cane is reckoned to produce one large 
hag of 75 kilogs. of sugar, and the following is given as the cost of producing 
one such bag of sugar. The figures have been supplied by the TJsina de 
Gayanna, and include firewood, oil, waste, wages, and general expenses of 
the factory during the grinding season. They are, of course, exclusive of 
the cost of the cane : — 

TJsina, boa qualidade ., .. ., 1,860 reis per 75 kilogs. 

Crystals .. 1,400 „ ,, 

Bemeraras .1,150 ,, ,, 

Bangue .. . 830 ,, ,, 

Transport to Fernamhueo. —The total cost of transport from the factory to 
the port of Pernambuco may be put at 1,500 reis (2*70 fr.) i^er bag of 75 
kilogs., including the cost of transport to receiving stations. 


THE POLAHIMETEIC DETEEHINATION OF STJCEOSE, 
By FeaivCIS Watts, C.M.a., B.Sc., F.I.C., F.C.S., and 
H. A. Tempaxy, B.Sc. (Lond.), A.I.C. 

In a previous paper we discussed the effect of temperature on the 
polarimetric determination of sucrose, and also the effect of the 
volume of the lead precipitate produced in the process of clarifying 
.saccharine solutions for optical examination. (See West Indian 
Bulletin, Tol. YI., pp. 52-60.) 

In that paiDer we produced evidence to support the conclusion that 
temperatm-e exercises such an influence upon the optical activity of 
sucrose as to render it desirable and necessary to introduce a 
correction for this effect when working under tropical conditions. 
(The results there arrived at in this connection were dependent upon 
the purity of the specimen of sugar upon which the work was 
perfoimed.) 

The paper in question has been the subject of criticism in the 
International Sugar Journal (Tol. TIL, pp. 419 et seq., Wiechmann, 
PP- ^27 et seq., Messrs. H. & L. Pellet). These were followed 
by an editSorial snmming-up of the work done by various observers 
(YoL Till., pp. 10 et seq., January, 1906), which concludes with the 
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expression*. “Where experts disagree, Trho shall decide ? One subject 
of dispute may be dismissed in a few words. The influence of 
temperature on the optical activity of sucrose is a question to be 
decided by experimental evidence alone. Experts do not exjDress 
opinions regarding probabilities, but regarding the natui’e of the 
evidence brought forward. Where many experimental difiiculties 
exist, criticism is of the greatest value in avoiding errors, and thus 
ultimately arriving at the truth. We must hope that the investiga¬ 
tions now in progress will furnish more definite information regarding 
this supposed influence of temperature.” 

In these discussions one valid objection is raised, namely that the 
correction for temperature proposed by us presupposes that the 
specimen of sugar used in our determinations was absolutely pure 
sucrose—a point difficult of proof. 

It is possible, however, to devise a method eliminating this objection. 
To this end it is only necessar}" to observe the optical activity of a 
solution of sucrose at two diflereut tomperatures and to compare the 
results. Yarious corrections have to be made for the effect of 
temperature upon the quartz wedge of the polarimeter and upon the 
volume of the solution, but the factors for these corrections have been 
determined with a high degree of precision. 

Unfortunately, this method of solving the problem presents special 
difficulties in the tropics and was therefore set aside as inapplicable 
when we were first attacking the question. It is, however, one which 
can be applied with less difficulty in a cold climate. Accordingly, 
advantage was taken of the presence of one of us (H. A. T.) in 
England during last winter to make a series of observations on these 
lines. 

The object in view was to determine, at two widely different 
temperatures, the polarimeter readings of a solution containing 
26 grams of sugar in 100 cc., to make corrections for the effect of 
temperature upon the volume of the solution and upon the quartz 
wedge, and to ascertain whether the readings thus corrected revealed 
any difference; if so, the difference would he held to be due to a 
change in the optical activit^^ of sucrose consequent upon the change 
in temperature, 

' It is to be observed that in this method the purity of the sugar is 
of little consequence, provided that no large amount of any other 
-substance is present which may also he liable to change of activity 
with changing temperature: as a matter of fact, the pui-est obtainable 
sugar was employed. The observations all being made on one 
solution, any possible errors in weighing or measuring are eliminated. 
Minor errors or want of adjustment of the polarimeter do not affect 
the accuracy, for the point to be observed is only a difference over a 
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very small range of tiie polaiimeter scale, in the case in question 
about 1° Yentzke. 

The experiments '??ere performed in the laboratory of Messrs. 
G-arton Hill & Co., of Battei^sea, London, whose chief chemist, 
Dr. L. T. Thorne, and his sta:ff took a lively interest in the investiga¬ 
tion and a:fforded much useful assistance. 

A preliminary series of experiments was performed in order to 
ascertain the best working condition and to ensure everything being 
in order. The room in which the experiments were performed was a 
small one, about 10 feet by 10 feet square. 

The arrangement for heating the room consisted of two Erlenmeyer 
combustion furnaces mounted on an iron plate in the middle of The 
room. 

Folarimeter .—The polaiimeter used was a white light double quartz 
wedge compensation instrument, of the half shadow type, by 
Schmidt and Haensch, and standardized by them. 

Polariineter Lamp ,—An ordinary poiarimeter lamp for gas was 
used, with lens, chimney, &c. This lamp was enclosed in a wooden 
box lined with asbestos card, a circular hole being cut in the side 
opposite the lens. This was done to obviate any heating effect of the 
lamp on the poiarimeter and tube. With the above arrangement it 
was found that the temperature remained unaltered dining the taking 
of the readings. 

Polarimefer Tithe ,—The poiarimeter tube used was of glass with a 
tubulure admitting of a thermometer being passed into the liquid. 
The diameter of the tube was large, about IJ- cm., and the length 
220 mm. The capacity of the tube was about 50 cc. The tube had 
been expressly made for invert sugar determinations by heating, and 
was quite the most suitable obtainable. The fact that the tube with 
the cane sugar solution gave a reading greater than 100 did not 
matter, as the double quartz wedge of the poiarimeter permitted of 
readings higher than 100^ Y. being obtained. 

The tube was fitted with a thermometer, accurately graduated in 
fifths of a degree Centigrade, which, passing through a tightly fitting 
cork, obviated any risk of evaporation. The tube was enclosed in a 
copper air-bath, thus obviating sudden changes of temperature. 

Temperature .—The temperature of the solution was ascertained, as 
already stated, by a thermometer passing into the solution. A second 
thermometer was placed between the quartz wedges, so as to give as 
near an indication of the temperature at that point as possible. Both 
of these thermometers were graduated to read to *2^ 0. A third 
thermometer was placed inside the air bath near the poiarimeter tube. 
Several other theimometers were distributed round the room, so as to 
enable the average air temperature of the room to be satisfactorily 
asceiiained. 
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Sugar, TKe sample of sugar used in these experiments had been 
prepared by precipitation from a concentrated aqueous solution by the 
addition of alcohol. Before using it 'tras kept in an evacuated 
desiccator for forty-eight hours. 

In making up the solution 65 grams of sugar "were weighed out, 
dissolved in distilled water, and the solution made up to 250 c.c. in a 
graduated flask. 

Exjjerrmental details and resuUe.—The apparatus, &c., required, 
having been obtained, the whole was allowed to remain over from 
Saturday afternoon till Monday morning. 

The first thing on Monday morning the sugar solution was made 
up, as detailed above, at the room temperature (filtered once through 
Swedish paper), and the polarimeter tube washed out and filled with 
solution. The remainder of the solution was preserved in a well- 
stoppered flask in the room in which the experiments were performed. 
The solution was then polarized. 

Seuies I. 


Readings in 220 

a. 109-8 
109-8 
109-9 
109-9 
109-9 

Mean = 109-885. 

Eeduced to terms of 200 mm. tube = 99*898. 
Temperafem-e of solution. 


Initial . .. 16*^0. 

Final. 16*2°C. 

Mean .. .. 16* PC. 


mm. Tube. 

(Zero reset.) 

b. 109-9 
1U9-9 
110-0 
109-85 
109*9 


Temperature near quartz 
wedge. 

Initial .. .. 15-6^0. 

Final. 16-PO. 

Mean .. .. 


Aftei this first series of readings had been taken, the heating of the 
room was commenced. This, as already stated, was accomplished by 
means of two combustion furnaces. These were lighted, and the 
temperature of the air rose rapidly ; that of the solution in the tube 
followed more slowly. The heating was continued till the air 
temperatui-e stood at about 37^., the solution then being at about 
29X1; the gas supply was then reduced, and the aii- temperature 
allowed to fall slowly, that of the solution continuing to rise slowly. 
"When the temperatui-es of the air and the solution were approximately 
coincident, the gas supply was increased, so as to maintain the 
temperaimre of everything constant: after this uniform condition had 
been maintained for ten minutes, the second series of readings was 
taken. 

The entire process of heating up occupied about two houi-s. 
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The results obtained were as follows:— 

Series II. 

Readings ly H, A. T. Readings hy L, T. T, 

(Zero reset.) (Zero reset.) 

a. 108-8 _ b. 108-9 a. 108-75 _ b. 108-75 

108-8 .... 108-9 108-75 .... 108-8 

• 108-8 .... 108-75 lOS-8 .... 108-8 

■ 108-75 .... 108-8 108-8 .. 108-75 

108-8 _ 108-8 Mean = 108-775. 

Mean = 108-810. 

Mean of all readings .= lOS-792 

Eeduced to terms of 200 mm. tube .. ....= 98-901 

Temperature of Temperature near Temperature 

solution. quartz wedge. of air bath. 

Initial .. 32*8-0. Initial .. 33*0=0. Initial .. 33*0=0. 

Final 32'8°0. Final .. 33*0=0. Final .. 33*0=0. 

After this series of readings had been completed, the tube was 
emptied and refilled with a fresh portion of solution from the hulk in 
the stoppered fiask, which had been kept in the observation room and 
thus subjected to the change of temperature, the tube was allowed to 
stand in the polarimeter for about fifteen minutes so as to ensure 
uniform temperature conditions, after which a further series of 
readings was taken with the following results:— 



Series III. (2ero reset.) 

108*9 

h. 108*7 

108*7 

108*8 

108*8 

108*9 

108*9 

108*8 

., 

108*9 


Mean = 108*82. 

Eeduced to terms of 200 m.m. tube = 98*929. 

Temperature of Temperature near Temperature 

solution. quartz wedge. of air bath. 

Initial ., 32*7=G. Initial .. 33*2=C, Initial .. 32*9=0. 

Final .. 32*7=0. Final .. 33*4=0. Final .. 33*2=0. 

Finally, the polarimeter tube and solution were allowed to stand till 
the following morning, by which time the temperature had assumed 
a Talue approaching nearly to the original, and a fiu'ther series of 
readings was taken. These readings were taken by Dr. Thorne and 
his assistant the following day: H. A. T. was not present when they 


were taken 

Series IY. 




Readings, 



a. 109*75 

b. 109*8 


c. 109*8 

109*75 

109*85 


109*85 

109*8 

109*7i 


109*75 

109*75 

109*85 


109*85 


109*75 


109*85 

109*8 

109*75 


Mean = 109*790. 
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HedU'Ced to terms of 20 mm. tube = 99-809.- 

Temperatiire, commencement IT^C. 

,, end Mean 17-5^0/ 

- Tbis result is of importance as shoving that the levering observed 
vas not due in any vay to inversion. 

We thus have the following readings from observations made on a 
single solution:— 

(1) at 16-PC. = 99-898 | (3) at 32-7=^C. rr 98-929 

(2) at-32-S"^C. = 98-901 | (4) at 17-o'-0. = 99-809 

Oonsideration of results obtained .— 

Four factors must be taken into account in considering the levering 
of the polarimetric reading observed vith rise of temperature :— 

a. Expansion of the sugar solution.t 

b. Influence of rise of temperature on the specific rotation of the 

quartz wedge. 

c. Expansion of polarimeter tube. 

d. Influence of rise of temperature on the specific rotation of 

sucrose. 

As already stated, ve have four sets of readings based on one 
solution, two at low and two at high temperatures. 

These afford four comparisons, namely, the difference between 
1 and 2 : 1 and 3 ; 4 and 2 ; 4 and 3. 


* Temperature near quartz wedge not recorded ; it is assumed to have been that ol 
the solution. 


t Is the expansion of the sugar solution with the rise of temperature has an 
important influence upon the obser^-ed readings, it was deemed desirable to determine 
exactly the co-efficient of expansion of a sugar solution containing 26 grams per ICO ec, 
through about the same range of temperature as that observed while making the 
polarimeter readings. This was found to be -00029 per degree Centigrade. 

The method adopted was that of the “weight thermometer,’^ wdth precautions to 
prevent evaporation during weighing. In order to ensure accuracy, a large volume of 
solution was employed. The following results were obtained 

Grams. 


Weight of vessel and solution at 16*5'’C, .. .. 

Weight of vessel. .. .. .. .. .. 

Weight of solution at 16*5®C. .. . 

Weight of vessel and solution at 2S'0'’C.., .. .. .. 

Weight of vessel ,. . 

Weight of solution at 28°C.. .. .. 

I>=: Weight of solution at 16-5®'C*. 

p = difference between weight at 16-o®C. and 28®C. .. .. 

P—prs'weight of solution at 28®C.. ,. .. 

= difference of temperature, or 11*5®C. 

P‘ 

Apparent expansion —-- 


254-45U 

76*8528 

177*5986 

253*91)76 

76*8528 

177-054S 

■543S 


•5438 


177'054&« X 11*5 
,-0002677 


To this must be added the co-efficient for the expansion of glass in order to obtain the 
real co-effieient of expansion of the solution. 


Apparent expansion of solution .. .. .. .. .. .. *0002677 

Expansion of glass .. .. ,, .. .. ... *0000258 

*0002935 


Whence the co-efficient of expansion per degree Centigrade of a solution of sucrose 
containing 26 grams per 100 cc. is taken at *00029, a figure agreeing with that given 
by Landolt. 
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Taking the comparisons between series 1 and 2, we find as 
follows:— 

A rise of temperature of 16*7° for tbe solution and 17*0^ for the 
qnartz wedge. This is accompanied by a lowering of the polarimeter 
reading of •997°Y. 

Correction for expansion of.liquid *00029 X ) 

16*7 X 98*901 .) 


Degrees V. 
== +’479 


Correction for temperature quartz wedge 

(Jobin) *00016 X 17 X 98*901 . 

Correction for expansion of polarimeter tube ) 
•Q000086 X 16-7 X 98-901 .j 


•734 

Degrees V. 

~XDbse^^d difierence . *997 

ice accounted for by corrections. *734 

ndr - 

Diff^cd ci3 accounted for by sucrose.*263 

"WTience the difference due to l^C. is . *0157 

Taking next’^he comparison between 1 and 3— 

We have a difference of temperature of 16*6°C. for the solution and 
17*1^C. for the quar tz wedge, with a difference of *969W. in the 
polarimeter readings. 

Degrees V. 

Correction for expansion of liquid *00029 X I _ 4-*476 

16*6 X 98*9129.1 ^ 

Correction foi- temperature quartz wedge ) _ 

(Jobin) -00016 X 17-1 X 98-929...... j ^ 

Con-ection for expansion of polai-imeter tube | _ 

•0000086 X 16-6 X 98-929 .) “■ 

•733 

j Degrees V. 

Observed dij^ference .. .. .. *969 

Difference diiie to corrections .. .. . *733 


Difference d’ue to sucrose.. .. *236 

YTience difff'^rence for DC. is .. .... .... *0142 


Taking next tffe comparisons between 3 and 4'— 

We bave a diffei'nnce of temperature of 15*2^0. for tbe solution and 
15*7 for the quarti.’i wedge, with a difference of -SSW. in the 
polarimetric reading. 

Degrees V. 

Correction for contiv'iction of liquid *00029 X 1 _ t . 

15*2 X 98*929 . • - .j — + 436 


Correction for tempe rature quartz wedge } __ 

(Jobin) -00016 X 1 '5'7 X 9S-929. j ~ 

Correction for expansion ■ of polarimeter tube ) _ 

•0000086 X 16-7 X 9iS-901 .. .. .. J ~ 
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Observed di:Serence 
Di£[:ereDce due to corrections 


Degrees Y. 
. *880 
. *671 


Difference due to sucrose. -209 

"Whence difference due to 1°C. is '. -0138 

Taking, finally, series 2 and 4— 

"We have a difference of temperature of 15*3 for solution, and 
15*5°C. for quartz wedge, with, a difference of *908 in the polarimeter 
readings. 

Correction for expansion of liquid ’00029 

X 15*3 X 9S‘901. 

CoiTection for tem|)erature quartz wedge 

(Jobin) -00016 X 15’5 X 98’901. j 

Correction for expansion of polarimeter tube ) _ 

•0000086 X 16-7 X 9S’901 .) “ 


! 

) _ 


Degrees Y. 
+•439 


=: +-245 


—■013 


Observed difference . 

Difference due to corrections .. 


Degrees Y. 

. *908 

'671 


•671 


Difference due to sucrose .. .. . *237 

Whence difference due to DO. is. *0155 

Thus for this sugar solution which at 16’DC. polarizes 99*9, we 
get the following four figures as a temperature co-efficient for change 
of rotation per degree C. in degrees Y,:— Degrees Y. 

a.*0157 

h. *0142 

c. *0138 


d. ..*0155 

Mean . . *0148 

We may therefore state the formula for the correction for the effect 
of temperature on sucrose as (*000148 t) W, where i is the difference 
between the observed temperature and 17*5^0., and Y the observed 
polarimeter reading; or, combining this with the correction for the 
effect of temperature on the quartz wedge (Johin), and on the 
polarimeter tube, (’00032 t) Y. 

This correction for the effect of temperature on sucrose as found 
by this new series of observations is smaller by '00007, or about 
one-thii’d, than that previously found, hut we think that these 
observations, fi’om which any question as to the purity of the sugar 
employed is eliminated, remove any doubt as to the fact that change 
of temperature does affect the optical activity of sucrose, and 
that it is deshable and necessary to introduce a correction for this 
when working under tropical conditions. 

The difference between the result now obtained and that deduced 
from our previous experiments may doubtless be regarded as caused 
partly by errors of obseiwations, inherent in work of this kind, and 
partly by a trace of impurity in the sugar employed. 
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We desire to express our sincere thanks to Messrs. Garton Hill & Co. 
for the use of theii' laboratory, and to Dr. Thorne and his sta;ff for 
their kind interest and assistance, without which the work could not 
have been carried out. 

In conclusion we may point out that the results now put forward 
by us are in very close agreement with those of Wiley and of 
Schonrock. 

Wiley {Jour, Amer. Chem, Soc.^ 1899, 21, pp. 568-96. Abstract in 
Jour. Chem. 6'oc., LoncL^ 1899, A ii, p. 702) puts forward results from 
which the correction to be applied on account of the change of optical 
activity of sucrose with change of temperature is *00016 per degree 
Centigrade for each degree Y., the solution being polarized at the 
temperature at which it is made up. To this must be added the 
correction for the temperature of the quartz wedge, *00016, making 
a total correction of *00032. 

Schonrock, who appears to have been provided with appliances of 
the greatest accuracy, and who bases his work on observation made 
both by means of “ polariscopesand “ j)olarimeters,” gives as his 
latest results {Zeit. Ver. cleut. Zucher Ind.^ 1903, 569, pp. 650-3) the 
following :— 

“In practice, if a normal sugar solution is made up at 20^0. hut 
polarised at in a sacchaiimeter, the quartz wedge compensator of 
which is also at the reading Yentzke must he increased by 0*061 
(t-20) in order to obtain the true hundred point of the scale at 20° ” 
{Jour. Chem. Soc., Lond.. 1903. Abstracts ii., p. 764). This correction 
includes that for the expansion of the solution with change of 
temperature and for the lengthening of the sacchaiimeter tube, 
corrections which, as stated in our work, amount to ‘030, If we 
deduct this we find Schonrock’s correction, appHcahle to a solution 
when polarized at the temperature at which it is made up>, amounts 
to *061 — *030 = *031 (#-20) when the saccharimeter reads 100°Y., 
which is in agreement with our results. 

Wiley’s correction. = Pol. + (*00031#) JJ. 

Schonrock’s ,, .. =: Pol. + (*00031#) N, 

Watts and Tempany, present 
result .= Pol. + (-00032#) N. 

Therefore, having regard to the conditions conducing to accuracy 
under which Schonrock’s work was performed, and considering the 
practical identity of our* own and Wiley’s results with his, we now 
suggest the adoption of the following correction for temperatui'e :— 

Polarize at the temperature at which the solution is prepared, and 
correct for temperature by the formula, polarization -f- (*00031#) 
where i is the difference between the temperatoe of observation and 
that at which the instrument was standardized, and JSf is the Yentzke 
scale reading.— fWe$t Indian Bulletin.J 
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ESSAY ON THE TNELEENCE OE LEAD PBECIPITATE 
IN THE ANALYSIS OE SHGAE PEODUCTSA 
By H. Pellet. 

In tlie order of the day for the meeting of the 4th of August, 
1906, the following question occurs:— 

How to avoid the error due to lead precipitate in sugar analysis by 
the oj^tical method. Eeporter, Dr. Wiechmann. 

Allow me, gentlemen, to acquaint you with the result of new 
researches made on this subject, which, I trust, will enable us to 
adopt the conclusions which I shall place before you. 

Without giving a detailed history of the papers which have been 
published on the question, I must, however, remind you of the 
conclusions which have been arrived at by different authors. I will 
classify them in three groups :— 

Those who affirm the influence of the lead precipitate. 

Those who deny the influence of the lead precipitate in every case. 

Those who deny the influence of the lead precipitate in most cases, 
but admit it in the case of certain products, notably raw beet juice. 
Those tvlw ajjir'm the influence of the had 'precipitate in, all cases. 

In the first place, I must mention Welz in 1867; Maumene in 
1869; Scheihler in 1875; Nebel and Sostmann in 1876; Champion 
and Pellet in 1876 ; Lenobie in 1895. Then more recently in 1903, 
at Berlin, Dr. Wiechmann points out the influence of lead precipitate 
in cane sugar analyses; and lastly, Dr. Horne has again pointed out 
tMs influence, and suggested, in order to avoid it, the use of solid 
tribasie sub-acetate. 

Those toho deny the wfluence of the lead precipitate in all cases. 

Eirst there was Eaffy in 1874; then Commerson and Laugier in 
1876, also in 1883 ; Pellet and Biard also in 1883; Moor in 1894; 
Pellet in 1897; Weisberg in 1899; Gonnermann, Termehren and 
Molenda in 1903-4. 

Those luho deny the influence of the lead precipitate in most cases^ hut 
admit it in the case of certain products, such as raw jukes. 

E, Sacbs in 1880; E. Sachs and de Barbieri in 1884. 

In order to demonstrate the influence of the lead precipitate, 
several methods have been employed. 

Eirst the method of double polarization, which is liable to manj" 
causes of error, especially at the time it was employed, the sacchari- 
meters being far inferior in sensibility to those now used. 

Then the method which consists in deteimining the weight of lead 
precipitate, and its density, and calculating the volume occupied by 

^Eead to the Members of the International Commission for Uniform Methods of 
Sugar Analysis at its Session, August, 1906, and speeially translated by this Journal. 
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tins insoluble precipitate. This method is fundamentally wrong, for 
one has to assume that the lead px’ecipitate does not retain any 
sugar, or the reverse possibility, f.e., that the precipitate does not 
absorb water in becoming hydrated, thus increasing the richness of 
the sugar solution. 

On the other hand, those who have studied the direct influence of 
lead precipitate, maintain that a certain quantity of sugar is absorbed 
by the precipitate duiing its formation, thus neutralising any 
influence of the insoluble matter. 

Lastly, Messrs. Sachs and de Barbieri are the only authorities who 
deny the influence of the lead precipitate in all cases; not because it 
absorbs sugar, hut because, when sub-acetate of lead is used, 
sufficient acetate of potash is formed to diminish the polarization of 
the sugar and thus to neutralize the influence of the precipitate. 
However, they make one exception, namely, raw' beet juice, because 
the 2 >robable liberation of acetic acid would destroy the action of the 
acetate of potash and leave the error due to the lead precipitate 
undiminished. 

Personally, we agreed with these conclusions for a considerable 
time; but since 1897, we have abandoned them as the result of our 
experiments on the analysis of raw beet juice. 

In fact, the question of the influence of lead precipitate has once 
more been raised owing to the essays of Drs. Wiechmann, of 
Brooklyn, and W. D. Horne, of Hew York. 

I have taken up the question again with several of my colleagues, 
and the following are the results of new experiments, which enable 
me to draw the following conclusions. 

As regards the opinion expressed by Messrs. Sachs and de 
Barbieri, I have made experiments as to the influence of acetate of 
potash on pure sugar solutions, and have not detected any such 
influence even when two grammes of this salt were added to the 
normal weight of sugar coiTesponding to my saccharimeter, a most 
sensitive one. 

Consequently, as these gentlemen found that the lead precipitate 
exercises no influence, we are forced to admit that, in their experi¬ 
ments, this precipitate entrained some sugar. This, moreover, is the 
general conclusion of all those who have worked under the best 
possible conditions. 

The lead precipitate has no influence on the saccharine richness of 
solutions in which it is formed, whatever may be the nattire of these 
solutions: raw juice, pnrified Juice, syrups, masses-cuites, rich and 
poor molasses, &c., in the case of beet products. On the other hand, 
its influence, if it has to be taken into account, is additive rather 
than subtractive, but in any case very slight. 

As regards cane products, sub-acetate of lead must never be used 
for defecation when an exact analysis is required as this re-agent 
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precipitates some of tlie levulose, thereby increasing the dextro- 
rotative power of the remaining sugars. For the exact polarization 
of cane products, Clerget’s method alone should be used; defecation 
being effected either by neutral acetate of lead, or by calcium 
chloride (Zamaron), 

In studying the influence of the lead precipitate on the analysis of 
saccharine products, conclusions should not be drawn from the 
influence of precipitates of a totally different nature. 

It has been practically demonstrated that certain precipitates do 
not at all resemble the precipitate formed in raw beet juice [vide 
Baffy, Soheibler, Gillot, and Grosjean.) 

This led my son, M. Leon Pellet, and myself to study this question 
by separating the lead precipitate from raw beet juice (a considerable 
quantity being obtained during the campaign) and decomposing 
same with sulphuretted hydrogen. The organic matter thus separated 
was added to sugar solutions in the same proportion as it is at present 
in raw beet juice. These solutions were then defecated with sub- 
acetate of lead and polarized. In spite of the presence of a notable 
proportion of lead precipitate, no increase in the polarization was 
detected. 

The following are the new experiments to which I have alluded:— 
lu order to magnify the influence of lead precipitate, I operated on: 

(1.) Beet molasses; 

(2.) Baw beet sugar of low polarization. 

Possessing a very sensitive and verified saccharimeter, I wished 
to see what results the Soheibler method of double dilution 
would give. For this purpose a 40| solution of molasses was 
prepared. 

(L) 50 cubic centimetres of the solution required 22 cc. of sub¬ 
acetate of lead to precipitate all the organic matters; the mixture 
being diluted to 100 cc. 

The mean of ten polarizations in a verified 200 mm. tube gave;— 

Experiment Experiment 

No. 1. No. 2. 

Polarization. 50-40 .. 50*38 

Average . .. 50*39 

(2.) Bepeating the test but diluting to 200 cc. and polarizing in a 
400 mm. tube *.— No. i. No, 2. 

Polarization .. .. .. 50*42 .. 50*42 

Average . .. 50*42 

Weight of the dry lead precipitate in 50 cc. of solution (or 20 
grammes of molasses) = 3*275 gr. 

My son, L5on Pellet, used the following new method of studying 
the influence of the lead precipitate:— 

To 50 CO. of the same solution of molasses he added 22 cc. of sub¬ 
acetate of lead and a little distilled water, collecting the precipitate 
on two tared filters. 
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When 20 cc. of the filtered liquid had been collected, the 
precipitate was washed until quite free from sugar, the washings 
being made up to 200 cc. 

The 20 ec. portion was polarized in a 400 mm. tube and the dilute 
portion in a 600 mm. tube, with the following results (averages of 
eight polarizations):— 

1st Trial. 

(a) Original filtrate.50*04 

(5) Dilute washings . 0*40 


2nd Trial, 

50*35 

0*15 


Total. 50*44 ,. 50*50 

Mean . 50*47 


It is therefore evident that the precipitate formed in the original 
volume of 100 cc. has diminished rather than increased the polarization. 
Also, that if the lead precipitate absorbs sugar, tbe latter is sepai’ated 
by washing, as has also been recognised by Dr. Horne. 

On a sample of sugar having the following composition :— 


Polarization .92*44 

Ash . 2*12 

Water. 1*64 

Organic matter . 3*80 


Total.100*00 


there were obtained by the Scheibler method :— 


20 grammes of sugar in .. 

100 cc. 

100 cc. 


Average of 7 polarizations 

92*407 .. 

92*436 


20 gi-ammes of sugar in .. 

200 

200 

200 

Average of 7 polaiizations 

92*53 .. 

92*44 

92*40 

Average polarization when 




diluted to 100 ce. m 

92*42 .. 

cc. 

cc. 

Average polaiization when 




diluted to 200 cc. = 

92*46 



The difierence is very slight, 

and in the 

same direction 

as with 


molasses. 

Care was of course taken that the temperatui'e remained constant 
(at G.) during the experiments. 

M. L. Pellet obtained similar results when examining the same 
samples of sugar by his method. 

I now pass to the results of my experiments with cane products, 
selecting molasses for the same reason as before, namely, that if there 
is no error when the lead precipitate is large there can be none when 
it is small, as in the case of cane sugars. 

M. L. Pellet repeated the estimation of the sugar in the clarified 
and filtered solution as well as in the washings of the precipitate. The 
results were absolutely the same as in the case of beet molasses; there 
being no infiuence of tbe lead precipitate. Sub-acetate of lead was 
employed in this experiment in order to compare the results obtained 
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witli and without the influence of the lead precipitate ; this being all 
that was to be demonstrated. 

Isow, how has Dr. Wiechinanu calculated the iuduence of the lead 
precipitate in cane sugar analyses ? Solely from the weight of the 
precipitate formed, its density, and its volume. 

From 20 different samples of sugar, he calculated an average error 
due to the lead precipitate of + 0*44 (variations from 0*05 to 0*98). 

Dr, Horne has published tables, showing considerable errors in 
the polarization of cane sugars due to the infludhce of the lead 
precipitate. 

As the result of his experiments, he claims that when diy sub¬ 
acetate of lead is employed in small quantities as a clarifying agent, 
correct polarizations are obtained ;■ these being always lower than the 
polarization of the* same sugars after clarification by the ordinary 
method. 

But in a recent memoir presented to the Sixth International Con¬ 
gress of xipplied Chemistry (held at Eome in April-May, 1906) 
dealing with the analysis of refinery products, the author discovers a 
strange fact, namely, that ordinary clarification, which he distin¬ 
guishes as “ wet,” gives practically the same results as his “ dry” 
method; the differences being from 0 to 0*10 at most for widely 
different products. 

Taking an example, probably of exhausted molasses:— 


Polarization after wet clarification .. 28*16 

Polarization after dry clarification . 28*20 

Difference. 0*04 


In view of such results obtained with an impure syrup, clarified 
by the addition of a large quantity of sub-acetate of lead, how is 
it possible for the author to maintain his conclusions regarding the 
errors in the analysis of sugars when the quantity of lead pre¬ 
cipitate is insignificant ? The author himself is perplexed by these 
results, and can find no explanation. 

Let iis turn to M. Fribourg’s experiments in the same direction. 
After having acquainted himself with the particulars published by 
Dr. Horne, M. Fribourg prepared an average sample of cane sugar 
polarizing 97°, and with it carried out a large number of tests (in 
duplicate or triplicate) with the utmost care, iu order to obtain 
comparative results. 

Six times the normal weight of sugar were dissolved and made 
up to 300 cc., and of this solution several portions, measuring 50 cc, 
were treated successfully with 1, 2, 3, and 4 cc. of the liquid 
reagent, and with the undermentioned weight of Horne’s dry 
reagent. In each case the clarified solution was diluted to 100 cc. 
and the reading observed in a 400 mm. (200 mm.?) tube giving the 
polarization direct. ; 
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He employed as clarifying agents: - 
(1.) Neutral acetate of lead; 

(2.) Sub-acetate of lead (Courtonne's formula); 
(3.) Horne’s dry sub-acetate of lead. 


With Neutral Liquid 

cc. acetate. sub-acetate. 

1 . 97-13 .... 96'95 

2 .. .. 97-40 .... 97-37 

3 . 97-40 .... 97-52 

4 .. .. 97-40 .... 97*52 

With Horne’s dry 

gr. aub-acetate. 

0*350 . 97*15 

0*700 97-20 

1*050 . 97-35 

It will be seen:— 


(1.) That the polarization increases proportionately to the volume 
of liquid sub-acetate added. 

(2.) That with neutral acetate of lead the polarization is similar 
to that with Horne’s dry sub-acetate, when both reagents are 
employed in small quantities. 

(3.) That as the quantity of Horne’s dry sub-acetate is increased, 
so also is the polarization. 

In OUT opinion, these variations are due to the fact that sub-acetate 
of lead precipitates some of the levulose, thereby modifying the 
optical rotation due to the remaining levulose (and dextrose ?). 
Consequently any excess of dry sub-acetate of lead is less objection- 
able. 

But is the lowest polarization necessarily the correct one ? I think 
not, and for the following reason:—The laevo-rotatory power of the 
reducing sugars present tends to diminish the polarization to an 
extent which may be important, according to their amount. 

This is also proved hy M. Fribourg’s experiments on the 
estimation of crystallizable sugar by Clerget’s method. 

In passing, I may state that M. Fribourg has re-determined the 
factor for calculating invert sugar formed per 100 parts of sucrose, 
under the conditions of his experiments. 

On impure cane sugar, he obtained by the Olerget method :— 


With Neutral Liquid 

cc, Acetate. Sub-acetate. 

1 ...... .. 97-36 .... 97-14 

.2 .. .. 97*53 .... 97-47 

3 . .. 97-56 _ 97*62 

4 .. ,. .. 97*53 .... 

With. Horne's Dry 

gr. Sub-Acetate. 

0*350 .. .. .... 97*37 

0*700 .. .. . 97*37 

1*050 . 97*45 
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Giving a mean result of 97-44 by Olerget’s method. The variations 
from 97*14 to 97*62 may he attributed, in our opinion, mainly to the 
small errors of measurement. Taking the differences in the polariza¬ 
tion before and after the Olerget inversion ve find:— 


With Keutral Liquid 

cc. Acetate. Sub-Acetate. 

1 +0-23 .... +0*19 

2 +0-13 .... +0*10 

3 +0-16 .... +d-10 

4 +0*13 

With Horne’s Dry 

gr. Sub-Acetate. 

0*350 +0*22 

0*700 +0*17 

1*050 ., +0*10 


It will thus be clearly seen that, in proportion as the quantity of 
the re-agent is increased, the difference between the two polarizations 
by Clerget’s method diminishes. This is well known to chenaists 
employed in cane sugar factories. Consequently, by increasing the 
proportions of the re-agent still further, a point would be reached 
where the difference between direct polarization and Clerget iDolariza- 
tion would disappear. 

This explains why the same polarization is often obtained with 
cane products before and after inversion, and also accounts 
for the observed variations in the rotatory power of reducing 
substances as calculated from the difference in polarization 
before and after inversion, thus giving rise to the belief that 
the reducing sugars present in cane products are optically 
inactive. 

These and many other experiments indicate that the true polariza¬ 
tion of cane sugars is not obtained when the solutions are clarified 
with sub-acetate of lead, dry or liquid; still less in the case of 
neutral acetate of lead, hut only by Clerget’s inversion, which 
Drs. Wiechmann and Horne appear to have lost sight of. The 
sugar used by M. Fribourg contained from 0*70 to 0*80 of 
reducing matter, and it is therefore not astonishing that the direct 
polarization was short of the truth by 0*19 to 0*23, or an average 
of 0*21. 

For this reason I agree with M. Fribourg’s proposal that caue 
products should be analysed solely by Clerget’s method, as 
follows:— 

(1.) Moisture .—Small percentages to be estimated by drying the 
sugar direct. In the case of very moist sugars, a weighed quantity 
to be dissolved in a little water, the solution poured over a weighed 
quantity of pumice-stone sufficient to absorb it, and the whole dried 
to constant weight. 
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(2.) Ash by tbe ordinary method. The insoluble (suspended) 
matter which may amount to as much as 5, 10, or 40^^ of the mineral 
matter being also estimated. 


(3.) Cry stainzahle Sugar ,—By Clerget’s inversion 

, the solution being 

clarified by means of calcium chloride (Zamaron) and a little neutral 

acetate of lead. 



(4.) Reducing Sugar .—On a solution of the sample without addition 
of clarifying agents, the reduction with copper solution being efiected 
on a boiling water bath, and the copper oxide weighed after ignition 

in a muffle furnace. 



The above-mentioned sample of 

sugar was re 

-analysed by these 

approved methods, with the following results:— 



First Analysis. 

Second Analysis. 

Apparent Composition. 

True Composition. 

Sucrose . 

. 97-40 .. 

97*54 

Beducing substance .. 

0-750 .. . 

... 0-S15 

Ash. 

. 0-642 .. . 

0-642 

Moisture .. 

Organic Matter 

. -255 

. .. *255 

0-953 .. . 

0*748 





100-00 .. . 

... 100-00 

There is no reason why the methods of analysis applicable in the 
case of cane sugars should not be equally applicable to the impure 

products of the cane factory. 



In the case of cane molasses it is known that there are considerable 

di^erences between the “apparent’^ and “true' 

’ compositions, as 

shown in the following examples of cane molasses obtained in Egypt 

during tbe 1905-06 campaign. 



Ordinary treatment of the juice : 




Apparent. 

Actual. 

Water 

11-85 

19*89 

Polarization.. _ 

32*45 

39*10 

Seducing sugars 

17*68 

18*26 

Ash . 

10*25 

10*25 

Organic matter 

27*77 

12*50 


100*00 

100*00 

Brix . 

85-15 

80*11 

Special treatment of the juice:— 



Water . 

10*00 

19*14 

Sugar. 

37-80 

39*97 

Eeducing sugars .. 

12-26 

15*94 

Ash . 

12*73 

12*73 

Organic matter 

27*21 

12*22 


100-00 

100*00 

Bris; . 

90-0 

80*86 
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Consequent!}', in the analysis of raw cane products of varying 
degrees of purity, we arrive at the conclusion that the error due to 
the volume occupied by the lead precipitate may be entirely ignored 
when clarifying with sub-acetate of lead in the ordinary way; but 
that for the estimation of crystallizable sugar accurate results can only 
be obtained by Clerget’s method, wherein the use of sub-acetate 
(liquid or solid) is dispensed with. The polarization after inversion 
will be higher than the direct polarization in proportion as the 
purity of the material examined decreases. 

This we have proved is the case of second and third jet sugars, 
containing from 3^ to of reducing sugars, and which by Clerget’s 
test are found to contain 1?' to 2*5v more sugar than by direct 
polarization, as in the following examples of low-grade second 
sugars:— 

Apparent Actual 

Per cent. Per cent. 


Water. 

0*82 to 1 

4-00 to 

4*10 

Crystallizahle sugar .. 

81 to 82 

82 

to 83*50 

Eeducing substances .. 

2-90 to 3-00 .. 

3*8 

to 

4 

Soluble ash. 

4*0 to 4*6 

4*5 

to 

4*6 

Insoluble ash 

0*20 to 0*50 .. 

0*20 to 

0-50 


It follows, then, that the trite composition of a sample of' cane 
sugar is sometimes widely different from the apparent composition! as 
indicated by the usual methods of analysis. 

And the general conclusion to be drawn from our experience of the 
last thirty years is that the efficient control of a cane sugar factory 
or refinery is only possible when the analyses are made by the 
method which we have repeatedly advocated, and which alone 
enables us to record the actual weight of sucrose, reducing sugars, and 
organic matters passing through the factory. 

Gentlemen, After the explanation which I have had the honour 
to place before you I venture to ask your approval of the following 
conclusions:— 

1. In the case of beet products generally, the polarization requires 
no correction for the volume occupied by the lead precipitate {vide 
Eaffy, Gommerson and Laugier, Pellet and Biard, Sender, Pape, 
Weisburg, Gonnerman, Yermehren, MoUenda, Neumann, Gillot, 
Grosjean, Pellet and L. Pellet). 

2. The lead precipitate absorbs and carries down a certain quantity 
■of sugar, thus neutralizing the error caused by the volume of the 
precipitates. 

3. For accurate analyses of products of cane sugar factories, neither 
the solid nor the liquid sub-acetate of lead should be employed. 

4. The true polarization of the products of cane sugar factories can 
only he obtained by Olerget’s inversion method; using calcium 
chloride (Zamaron), and neutraP acetate of lead for decolorizing and 








464 


clarifying the solutions for optical analysis (as also for the estimation 
of the reducing substances). 

0 . The Cierget polarization generally gives higher results than the 
direct polarization; the difference being greater in proportion to the 
amount of reducing substance present. 

6. Finally, for all products of cane sugar factories only those 
methods should be used which indicate the true and not the 
a/ppareni composition; the latter being widely different to the 
former. 

It is only by the adoption of uniform methods that we can hope to 
obtain similar results when the same products are analysed hy different 
chemists, yet the foregoing conclusions are completely at variance 
with those of Drs. 'Wiechmann and Horne, who are connected with 
important sugar refineries in Hew York. 

I am entmely at the disposal of my colleagues for the purpose of 
experimentally demonsriating the accimacy of. the process I advocate 
for the analysis of all products of the sugar industry whether raw 
sugar or molasses. 

Concerning the “ yields” of refined sugar, as calculated from the 
proportion of mineral matter, only the soluble ash need be taken into 
account since the ash of certain raw sugars may contain 5, 10, or 
even 30^^ of insoluble matter without affecting the yield of refined 
sugar. 

As regards the influence of the insoluble matter on the polarization 
of raw sugars, Dr. Horne has proved this to be too small to caU for 
any cozTection. Nevertheless, where special accm^acy is required, the 
weight and volume of this insoluble matter and its influence on the 
polarization may he easily and accurately determined. 

With reference to the use of sub-acetate of lead for clarifying 
saccharine products, more especially molasses, previous to analysis 
by Olergeris method, we would suggest that the quantity of re-agent 
to be used should not be definitely decided by the International 
Commission but be left to the judgment of the chemist; it being 
easy to find out what quantity of lead re-agent is required to 
eliminate all organic matters without adding such an excess of the 
re-agent as would prove objectionable during the subsequent 
analysis. 

As a matter of fact, when a fixed volume of this* re-agent is used, 
(as is recommended in certain tests carried out by the workmen in 
French sucreries) it frequently happens that an excess of the re-ageut 
is used, since the volume added and the density of the re-agent are 
adjusted for the complete precipitation of the organic and mineral 
impurities present in a normal-weight solution of products which are 
highly concentrated and impure. When the same yolume of reagent 
is used for clarifying products which are either much diluted or have 
saline co-ef&cients of less than o^, the excess of lead present in the 
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solution may diminisli the laevo-rotation by reducing the action of 
the hydrochloric acid. 

This sufficiently explains certain differences, (which have come to 
our notice during the last campaign) between the analytical results 
of the fabricants and the distillers when testing identical samples of 
molasses. 

The adjustment of the quantity of re-agent to clarify any solution 
offers no difficulty to those accustomed to this work, even when the 
solutions are highly coloured; it being easily seen whether a further 
addition of the re-agent produces a slight precipitate or none at all. 
On repeating the clarification of the same solution several times, one 
perceives that the volume of re-agent added varies within narrow 
limits, and thereby serves as a rough measure of the impurities 
present in the solution. Thus, in controlling the work of the 
maiaxeurs we may be impatient to learn whether the exhaustion of 
the mother-lquor is proceeding regularly. But, since the products 
obtained have approximately the same composition, when the work 
is regular it follows that the lowering of the puiity will be indicated 
by an increase in the volume of lead re-agent necessary to clarify 
the material taken for analysis. 

This indication is so valuable that w^e even prepared a table by 
means of which the approximate purity of a solution could be 
ascertained from the amount of sub-acetate of lead required to 
clarify same, thus indicating at once whether the product of the 
malaxeui’S was normal or otherwise. 


AUSTEALL4. 

The Sugab Peoeuctiozs-, 1904-05. 

We are indebted to the Editor of the “Year Book of Australia” 
for an advance proof of the section devoted to the sugar industry, 
from which we take the following particulars. 

The future of sugar production in Northern Queensland remains in 
considerable doubt, by reason of the expressed determination of the 
Federal Government to enforce the law prohibiting the employment 
of coloured labour after the close of 1906. In the southern portions 
of the State, also in the northern livers districts of New South Wales, 
the sugar industry will not materially be affected by the disappear¬ 
ance of the kanaka. It is in these portions of the Commonwealth that 
the bonus offered by the Federal Government for sugar grown by 
white labonrhas been most effective, as shown by the snbjoined table 
relating to the areas registered for bonus and number of white cane- 
growers in Queensland 
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1902. 1905. 

G-rowers. Acres. Growers. Acres. 

Nortii. 36 .. 1,SS2 .. 124 .. 5,024 

Central. 519 12,333 .. 977 .. 28,522 

Southern. 617 .. 17,814 .. 937 .. 30,471 

Extreme South .... 249 .. 4,509 .. 643 .. 8,589 


Totals.. .. 1,521 36,538 2,681 72,606 


The actual position, therefore, according to Dr. Maxwell, the Queens-* 
land GoYernment sugar expert, is : “That after four years’ operation 
of the bonus approximately one-third of the sugar crop of Queensland 
is produced by white laboui*. In connection with this summary result 
it has to be repeated that the progress has taken place almost wholly 
within the southern and central districts, which are the districts of 
densest settlement and of the more temperate climatic conditions. 
... At this time there still remain areas which furnish two-thirds 
of the total sugar crop of Queensland, and which are awaiting conver¬ 
sion from coloured to white conditions of production. These remaining 
black sugar areas are in the hands of 750 large growers, and are 
occupied by faiuners in the northern districts, and by plantation 
owners in the southern or Bundaherg district.” 

As two-thirds of the Queensland sugar production still is obtained 
by coloured labour, the question is naturall 3 ' asked as to w'hat will be 
the position of the industry in 1907, ■when its employment has become 
illegal? In 1904-5 there were, in addition to 2,807 kanakas, 3,917 
Chinese, Japanese, and other aliens emidoyed; and it is probable that, 
after the kanakas have become deported, their places will he taken by- 
other aliens, w^ho are, and must remain, outside the conditions of 
white production. “The existence of this latter class of producers,’^ 
says Dr. Maxwell, “ not only allows of competition to the immediate 
injury of white labour, it threatens the position of the white farmers 
by producing upon terms that Euroj^ean standards of living and 
civilisation are not prepared to accept. If this class of labourer should 
increase there must gradually grow up in the northern districts condi¬ 
tions and organisations that not only usui'p the areas proposed for 
European settlement, but which can ultimately infringe upon Euinpean 
institutions, and cause a grave menace to Imperial concerns.” 

Towards the end of the Commonwealth session of 1905 the Eederal 
Senate made certain alterations in the Sugar Bounty Bill, which would 
have the e:ffect of reducing the amount of bonus and preventing its 
renewal after the period specified in the Act had terminated. Sho-uld 
the amendments, which have been adopted by the Eederal Government, 
despite the angry feeling created among Australian sugar-growers, 
not be modified during the session of 1906, the whole industry wdll 
experience a severe cheek, the time allowed for the operation of the 
bonus being insufficient to admit of the changes necessitated by the 
employment of white labour alone. The Queensland Premier declared 
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tiiat the action of the Federal Seriate had struck a vital blow at the 
Queensland sugar industry, which was worth as much to his State as 
the whole dairpng industry was to Victoria. 

Everything depends, however, upon the possibility of making life 
in the northern districts more endurable for the white sugar-growers, 
especially those whose operations are on a limited scale. Experience 
has shown that this can be done, if the white settlers endeavour to 
adapt themselves to existing climatic conditions. They must learn 
to dispense with the galvanised iron houses to which they were 
accustomed in the south, and dwell in cooler habitations; consume 
less meat and more vegetables and fruit; and adopt a lighter costume. 
In fact, their whole habits must be changed. 

New South Wales. 

In the mother State the coloured labour difficulty has no place, 
although a few Asiatics are occasionally found employed. At times 
kanaka labour was not unknown, the “boys” being Polynesians who 
had fulfilled their contracts in Queensland, and preferred remaining 
and earning wages on their own account to returning to the Islands. 
The industry is confined principally to the extensive and luxuriant 
districts watered by the Eichmond, Tweed, and Clarence rivers, the 
soil and climate of which are admirably adapted for the purpose. In 
New South Wales the cane is cut every second year, while in Queens¬ 
land a crop is annually obtained from the greater portion of the 
cane-growing area. This explains both the difference in the yields of 
the two States and the larger apparently unproductive area in New 
South Wales. In the latter State the cost per ton of harvesting by 
white labour has been estimated as follows:—Cutting, 6s. 3d. ; carting 
to riverside, Is.; transfer to mills, 9d.; sundry expenses, 3d.; total, 
os. 3d. The average price for standing cane is 11s. 3d. per ton. This 
makes the total cost 16s. 6d. per ton. The history of the industry in 
the State will be found epitomised in the accompanying table:— 
Froductian of Sugar Cane in Ntiv South Wales, 189Jj.-o to 

Area. 

Non- Production 

Year. Productive. Productive. Total. of Cane. 

Acres. Acres. Acres. Tons. 


1894-5 ,. 

.. 14,204 . 

. 18,705 . 

. 32,909 , 

. 264,254 

1895-6 .. 

.. 14,398 . 

. 18,529 . 

. 32,657 . 

. 207,771 

1896-7 .. 

.. 18,194 . 

. 12,859 . 

. 31,053 . 

. 320,276 

1897-8 

.. 12,936 . 

. 12,929 . 

. 25,865 . 

. 269,068 

1898-9 .. 

., 14,578 . 

. 10,181 . 

. 24,759 . 

. 289,206 

1899-1900.. 

.. 9,435 . 

. 13,082 . 

. 22,517 . 

, 170,509 

1900-1 .. 

.. 10,472 . 

. 11,642 . 

. 22,114 . 

. 199,118 

1901-2 .. 

.. 8,750 . 

. 12,019 . 

. 20,609 . 

. 187,711 

1902-3 .. 

.. 8,899 . 

, 11,402 . 

. 20,301 . 

. 183,105 

1903-4 .. 

.. 10,405 . 

. 9,814 . 

. 20,219 . 

. 227,511 

1904-5 ,. 

.. 9,772 . 

. 11,753 . 

. 21,525 . 

. 199,640 
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The number of sugar mills has decreased from 24 in 1895-6 to sis in 
1904-5, but the amount of horse-power employed—3,146—shows little 
diminution, showing that the smaller establishments have become 
absorbed by the larger ones. The output during the year was 400,150 
cwt. of sugar, and 1,296,590 gallons of molasses; against 435,718 cwt., 
and 1,236,702 gallons during the jirevions year. The estimated value 
of the plant employed was £509,127: employing 643 hands. There 
is a large sugar refinery in Sydney employing 390 hands, the quantity 
of refined sugar milled during 1904 being 1,276,820 cwt. The value 
of the plant, &c., is estimated at £371,128. The establishment is 
owned by the Colonial Sugar Eefining Company, which takes the 
greater x^ortion of the sugar cane raised in Australia and Fiji, the 
prices being arranged with the growers at the commencement of each 
season. 

Of the future of the industry little can be said, but, as already 
mentioned, the existing proportions may he maintained under favour¬ 
able circumstances, although the rapid progress of the dafiy farming- 
industry may prevent any considerable expansion. 

Qiteenslai^d. 


The subjoined table shows the progress of the industry since 1890-1, 
when its possible future importance became recognised :— 

Fnxjre^s of Sugar Ffodudion in Queensland^ 1890-1 to 190If-5* 


Year. 

1890-1 . 

Number of 
Sugar Mills. 
,110 

Acres of 
Sugar Cane 
Crushed. 

39,435 

Sugar 

Manufactured. 

Tons. 

.. 69,983 .. 

Molasses 

Manufactured. 

G-allons. 

1,640,662 

1891-2 . 

. 68"= . , 

36,821 

.. 51,219 .. 

No return 

1892-3 . 

72"= .. 

40,572 

.. 61,368 .. 

1,343,281 

1S93-4 . 

. 61"= , , 

43,670 

.. 76,146 .. 

269,162 

1894-5 . 

62" .. 

49,839 

.. 91,712 .. 

956,276 

1S95-6 

64=" .. 

55,771 

86,255 

1,730,591 

1896-7 . 

63" .. 

66,640 

.. 100,774 .. 

2,195,470 

1S97-S . 

63* .. 

65,432 

97,916 .. 

2,364,020 

1898-9 . 

62=*= .. 

82,391 

.. 163,734 .. 

3,998,286 

1899-1900 

. 58* .. 

79,435 

.. 123,289 .. 

3,092,571 

1900-1 . 

. 58* ,. 

72,651 

92,554 

3,534,832 

1901-2 . 

. 52* .. 

78,160 

.. 120,858 ., 

3,679,952 

1902-3 . 

. 43* .. 

59,102 

.. 76,626 ., 

2,217,738 

1903-4 . 

39* .. 

60,375 

.. 91,828 .. 

2,407,652 

1904-5 . 

53* ,. 

82,741 

.. 147,688 .. 

4,491,407 


It will be seen that the output in 1904-5 was the best, with one 
exception, ever experienced in the State. The quantity grown and 
harvested by white labour represented 25,876 acres, and 379,884 tons 
of cane, on which a bonus of £85,211 was paid. In 1902-3 the figures 
wereSugar cane 105,303 tons, bonus £24,540; 1903-4, sugar cane 

* Mills crushing cane only not included. 
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'221,776 tons, bonus £50,454. There were enij)loyed in the treatment 
of sugar and its products during 1904-5, in addition to the 53 mills 
above mentioned, two refineries and fom* juice mills, the whole 
employing 2,296 hands, and representing an estimated value of 
£1,954,920 in plant, and £165,539 in land and premises, or £2,120,459 
in all. 

The increased production occasioned by the establishment of the 
bonus system may possibly become affected by the legislative 
suppression of Polynesian labour at the close of 1906, and the 
threatened abolition of the bonus system. It should be explained 
that under the provisions of a Pederal Government measure, entitled 
the Pacific Island Labourers' Bill, a limited number of Pacific 
islanders were allowed to enter Australia up to the 31st day of March, 
1904, but on and after that date their coming became prohibited. 
All agreements for their employment terminate on the 31st December, 
1906, and after that date any Pacific islander found in Australia will 
be deported. On the 1st December, 1904, there were 78S1 islanders 
in Queensland. The duty on imported cane sugar is £6 per ton, 
while the excise duty is fixed at £3 per ton, but a bounty of 4s. per 
ton of cane (equal to £2 per ton of sugar) is allowed on Australian 
sugar grown by white labour, the bounty being paid to the grower. 
The employment of white against black labour is thus protected to 
the extent of £2 per ton of sugar, or equal to about 4s. 5d. per ton 
of cane. 

The area under cane in 1904-5 was 120,317 acres, an increase of 8801 
acres on the previous year, and the largest recorded in the history of 
the industry, the area being in excess of any previous year. Sub¬ 
joined are the details production:— 

Queensland Stjg4b and Molasses Productions', 1904-5. 


Southern Districts — 

Sugar. 

Tons. 

Molasses. 

Gals. 

Bundaberg and Gin Gin .. 

30,011 

.. 785,382 

Childers, Maryborough, and Tiaro 

17,870 

.. 438,770 

Logan. 

980 

36,501 

Maroochy and Gympie . 

2,345 

.. 112,155 

Kerang.. 

480 

18,000 

Marburg ., .. . 

120 


Northern D isir ids — 



Ayr.. .. .. .. .. .. 

Bowen . .... 

10,994 

3,931 

26,563 

.. 176,760 

. . 140,480 

.. 895,000 

Cairns and Douglas. 

Ingham and Mourilyan. 

26,089 

.. 908,544 

Mackay .. . 

28,305 

.. 979,815 

Total .. 

147,688 

4,491,407 



33 
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According to these figures 95,8S2 tons of sugar and 3,100,590 
gallons of molasses -were produced in the northern districts, in which 
coloured labour is principally employed; and 51,806 tons of sugar 
and 1,390,808 gallons of molasses in the southern districts, where 
white labour is most abundant. Of the 4,491,407 gallons of molasses 
obtained in 1904-5, 66,300 gallons went to distilleries; 491,501 
gallons were sold chiefiy, no doubt, for the production of ‘ ‘ golden 
syrup”; 600,415 gallons were used as food for stock; 201,600 
gallons employed as furnace fuel; 29,200 gallons as land manui'e; 
2,304,738 gallons run to waste; and 793,653 gallons kept in stock. 
Could any means be devised for xitilising the surplus molasses, it 
would further increase the value of the sugar industry. Owing to 
the drought which prevailed in 1905, it is anticipated that the yield 
of manufactured sugar for the season 1905-6 will not exceed 
150,000 tons. 

The progress of cultivation and manufacture has been largely 
assisted by the Government making provision for the establishment 
of central mills on the mutual system, a Sugar Works Guarantee Act 
being passed for that purpose. Advances under this Act have been 
made to eleven sugar mills, and one ti*amway, and, under other 
conditions, to two mills; the total amount advanced up to the 
commencement of 1905 being £585,286 Os. 6d.; the total amount of 
indebtedness at the same date being £583,788 6s. lid., the Govern¬ 
ment holding security to that amount. The conditions imposed upon 
each of the eleven companies receiving advances under the Act were 
that they give the Government a first mortgage over the mill site, 
buildings, machinery, and plant for the amount advanced. That 
they pay the amount borrowed, together with 4 per cent, per annum 
interest, within a period of 21 years from the 1st July, 1900. Such 
repayments to be in equal half-yearly sums calculated at the rate of 
£7 2s. 7d. per cent, per annum, and each shareholder being required 
to give the Government a mortgage over his holding for a proportion 
of the total sum advanced to the mill, such proportion being 
determined by valuation by an officer appointed by the Government. 
These mortgages to be held as collateral security for the amount 
advanced to the mill—each mortgagor undertaking to repay 
the amount mentioned in his mortgages, with interest at 4 per 
cent, per annum, in the event of the mill company failing to 
meet its debt. The mill buildings, machinery, and plant, to 
be insured against fire to the extent required by the Government. 
That the shareholders grow cane in sufficient quantity to keep the 
works employed to the full extent of their average capacity. Eight 
mill companies failed in meeting their monetary obligations to tbe 
State. The amounts in arrear being: interest, £76,302 11s. 6d. ; 
redemption, £42,714 128. 8d.; total, £119,017 4s. 5d. The total 
liabilities incurred by the Goverment in respect of the defaulting 
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companies and tlie tramway being £415,000 7s. ocl. Sis of these 
mills have now passed into the possession of the Government, and 
are under the control of the Bureau of Central Sugar Mills. At each 
of the mills the white labourers are provided, by way of encourage¬ 
ment, with improved lodging accommodation and board as portion of 
their compensation, the object being to secure the services of good 
and reliable men ; another inducement being a bonus of ten per cent, 
on the customarj" rate of wages to all who have gone through the 
crushing season from beginning to end. 

Beet Sugar. 

Although sugar-beet can be easily and cheaply cultivated through¬ 
out the Commonwealth, producing with ordinary care heavy crops of 
the highest character, its utilisation for the pui’pose of manufacturing 
sugar has never been practically attempted outside Victoria, where, 
in 1896, arrangements were made for granting State assistance to 
sugar-beet cultivation, the result being the formation of a company, 
which erected at Ma&a a factory having a capacity for dealing with 
420 tons of heet per day, but want of a sufficient supply of suitable 
beet led to the works being closed in 1900, after an expenditure of 
about £100,000 of public money. It is now proposed to secure the 
assistance of British or German caxntalists in developing the industry 
especially if the abolition of Polynesian labour should he found to 
adversely a:ffect sugar production in Northern Queensland, The 
European production of beet sugar in 1905 was estimated at 4,681,000 
tons, which shows not only the extent to which it influences prices in 
the world’s markets, but also the possibilities of cultivation in 
Australia. There is, however, a probability that at no distant date 
beet may become a staple crop in Victoria. Experiments made with 
the grass-tree lands of Heytesbnry Forest district have shown it to be 
eminently suitable for beet cultivation, and the Victorian Director of 
Agriculture affirms that it is the place destined “ to grow ail the sugar 
required in Australia.” Western Australia is also mentioned as a 
country in which beet could be grown in considerable quantities. 

Imports aistd Exports. 

The Federal imports of sugar during 1904 showed a diminishing 
tendency, due largely to requirements being met by local production. 
The value of the imports during the past three years was—1904, 
£415,120,* 1903, £1,054,338; and in 1902, £1,120,512. The exports 
of Australian-grown sugar dui’ing 1904 was £16,669, against £22,079 
in 1903, £11,599 in 1902, and £48,396 in 1901. 


The Queensland Government has lately foreclosed its mortgage 
upon five of the central sugar mills, as the shareholders have failed to 
pay the interest on the loans. 
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THE PEODUCTION OE EAELY-MATUEING CANES. 

By C. A. Baheeb, M.A., E.L,S., Grovernxnent Botanist, Madras. 

Shortly after starting the Samalkota Sugar Station, a difficulty was 
experienced in dealing with the packages ot canes received from 
various parts of the country when the local planting season had 
passed and no land was ready for their reception. Yarious methods 
of hatching ” were tried, by which the canes, whole or cut up, were 
placed in shallow pits and covered up, but these did not satisfactorily 
overcome the diflSculty, and were found to give uncertain results in 
the soil of the Godavari delta, especially after a long journey. A 
small nursery was, therefore, rapidly got into order and, following 
the method adopted in Ganjam, the sets were at once planted thickly 
as is done in paddy seed-beds. This method was perfectly successful, 
and the canes suffered in no way on being taken out and transjDlanted 
to the lands prepared for them. 

About the same time attention was drawn to the Kistna delta, 
where, with exceEent soil and an abundant irrigation from canals, no 
sugar cane at all is planted. "While in the Godavari delta, however, 
irrigation is earned on for eleven months out of the twelve, the water 
is only available in the Eistna delta for nine months. If by some 
means we could reduce the period of growth of the canes to nine 
months, many thousands of acres would be available for this valuable 
crop. The way to this appeared to be opened by the nursery 
experiment above mentioned. 

These facts led to the study on the farm of various methods of 
producing early-maturing canes. Although the work is still in its 
infancy, and exact analyses have not been accumulated in sufficient 
quantity to demonstrate every point; enough material has been 
collected to make it desirable to draw the attention of wox'kers to 
this line of expeifment. It is hoiked especially that cane growers 
living in regions of limited irrigation may take the matter up and 
make further experiments not possible in rich delta lands. 

The nursery method of progagation has been inti’oduced success¬ 
fully into various parts of the Madras Presidency. By it we were 
able last year on the Samalkota farm to plant up thirteen times the 
area of the seed-bed, and, while this cannot be done in all cases, it is 
evident that the land to be finally planted may be many times as 
large as the nursery. It is frequently possible to set aside an acre of 
land under a well close to the village site and plant this at a time 
when general agricultural operations are out of the question. Such 
an area would furnish seed cane for quite a large field, and the period 
of water scarcity could thus be bridged over from one season of 
irrigation or rainfall to another. 

In the latest experiment on the farm, the seed-bed was planted on 
the 29th March, 1905, and the young canes were transplanted on the 



4tli of June. Tlie canes were analysed once a fortnight from the 
beginning of ‘December until the harvest. They were judged to be 
ripe eight months after the time of transplanting. Compai*ed with 
similar plots planted with sets from the beginning, the length of time 
from planting to reaping was the same. The period of growth in the 
field saved by the experiment was therefore exactly equal to the 
time spent in the nursery. We cannot say whether this would always 
be the case, and it is at least doubtful whether the crop would be as 
good as in ordinary x^lanting,—probably not. Comparative experi¬ 
ments have still to be made on the subject, but there are some 
indications that the produce of seed-bed canes has a certain resem¬ 
blance to ratoons or second-year canes. 

The importance of this method of planting canes cannot be over¬ 
rated in places where the period of irrigation is short, or where the 
exact date of the advent of seasonal rains cannot he foretold. There 
is no longer any need for keeping the cane standing in the field 
(standovers) month after month, in the hope of rain coming. The 
cane sets may be cut at the time of harvest and immediately planted 
in a nursery, the land intended for the crop may be prepared in a 
more leisurely manner and the canes transplanted when it is ready 
and when the danger of a water famine has been averted.* 

“ Stool-planting ” is another method adopted at the Samalkota 
farm. After the canes are cut, the “roots’’ (more properly called 
stools) have to be removed for the preparation of the land for the 
succeeding crop. If these stools are cut up they may be planted 
without danger. Supposing the canes were originally planted at the 
rate of 10,000 to the acre, the stools therefrom may be made to plant 
up five times the area. Dor it has been found in trials on the farm 
that, owing to the invariable and rapid growth of all the divided 
stools, thej’- may be economically put in at the rate of 5,000 to the 
acre, and that each stool will provide at least two or three plants. 

By this method of stool-planting the period of water scarcity can 
also be partially bridged. If the canes are cut in the ordinary course, 
the stumps will remain in the ground for a considerable time without 
dying and thus a part of the time of short water may be passed. 
Moreover, the stools mature earlier than plant canes, so that their 
period in the ground is shorter. The exact advantages of this method 
of cane-planting have not been fully worked out, and will probably 
vary a good deal in difierent parts of the country. One of the 
greatest is that, with proper care, no filling up of blanks will be 
needed. A full stand can be obtained at the start, a very important 
matter in successful cane cultivation. The plots planted in this way 
resemble ratoons even more than those planted &om seed-beds, and 
the yield is probably less than from plant canes. On the other hand, 

* Some other advantages of a nursery may be noticed. Many, if not all, diseased 
sets can be eliminated; and a more nniform stand of canes can be obtained. 



474 


tiie old roots are utilised as seed, and the canes are far more healthy 
than ratoons. The plants are not so long a time in the ground, as 
stool-planted plots ripen earlier than those planted from sets. This 
agrees with the well-known character of ratoons which, in the 
Godavari district, mature one month earlier than plant canes. 

‘'^Trashing” or stripping the canes of their dead leaves, so 
frequently done in moist lands in the West Indies, was tried on the 
farm, and the canes in one experiment ripened a month earlier than 
in the conti-ol plot treated in the ordinary way. The experiment is 
isolated and therefore not conclusive, but the result is in the direction 
that would naturally be expected. More experience is necessary 
before the method can he recommended under Indian conditions. Its 
usefulness will probably vary in different tracts, and where the canes 
are liable to be attacked by jackals or where the atmosphere is very 
hot, it is less likely to be advantageous. To take the case of the 
Godavari delta, the canes are heavily wiupped round with their own 
dead and dying leaves to bamboos and to one another. This at first 
sight appears to be an unreasonable practice. But when one considers 
the great height to which the canes grow in good crops (some canes 
last year, when laid out, measm*ed 26.J feet in length over all), and 
the violent storms which usually occurs towards the ripening time, as 
well as the frequency with which the canes are attacked by numerous 
jackals and wild cats, it is difficult at present to suggest any certain 
improvement. Trashing can only be done with hard-rinded canes of 
a bunching habit. 

The feeding of the cane and its general treatment have a great 
influence on the time required for ripening. It may he stated 
generally that, when starved, its growth is Hmited and ripening is 
hastened. The mannriai plots on the Sanialkota farm have been of 
a comparatively simple nature, being mainly devoted to the com¬ 
parison of the effect of different quantities of niti’ogenous food in the 
form of oil-cakes. Analyses made at intervals for some months 
before harvesting have shown very conclusively the effect of such 
manures on the ripening of the canes in the heavy delta lands. In 
each and every case the rate of ripening was retarded in proportion 
to the excess of nitrogen in the manure. When a heavy dressing of 
oil-cake was supplied the crop was of great hulk, but the canes had 
hot ripened after a full twelve months, whereas in the case of the 
application of ordinary “ village manure,” the canes ripened in nine 
to ten months. The application of manures must then be carefully 
considered, and nitrogenous manures in the form of oil-cake must 
not he given in too large quantities when it is desired to shorten the 
period of the cane’s growth. 

This latter fact brings us to the conclusion that it is generally 
useless to expect very large yields with a short period of cane growth, 
and that efforts at reducing the time in the ground are likely to be 
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accomj)aiLied by a diminished yield. It may be stated as a general 
rule that, within certain limits, the longer the cane is in the ground 
the larger is the croj). It should be noted, for instance, that the 
enormous yields quoted from New South Wales are stated to be from 
canes 18 months old. In the same way some Mogali canes, recently 
distributed from the Samalkota farm to a planter in ]?dysore, were 
reported to produce 6|- tons of jaggery to the acre at IS months. 
This is the converse side of the problem. There are comparatively 
few places where the canes can be successfully grown for much more 
than a year, but it may be quite worth while to consider in special 
cases whether it will not be more economical to lengthen the period 
of growth instead of restricting it. 

In conclusion, there is no doubt that certain canes requhe a longer 
period for their growth and maturity than others, although this 
subject is still rather obscure. The rate of ripening is obviously one 
of the fii’st factors to be determined when introducing canes to fresh 
localities. There is great activity just now in bringing canes from 
the ends of the earth and trying them in various places suitable and 
the reverse. While some of these efforts will succeed, others will 
undoubtedly fail, and a record of these successes and failures will be 
of use in judging which canes are suited to which conditions. This 
opens a great field for observation, which should not be left to the 
agricultural departments alone, but in which every cane grower 
should take part .—[Agricultural Journal of India.) 


CONSULAB BEPOETS. 


POBTO BiCO. 

The most notable fact of the year is the great advance naade in the 
sugar industry, which, thanks to the free market of the United States, 
is attracting capital. The moderate boom of last year is being rapidly 
improved upon and undoubtedly will continue until every acre fit for 
cane cultivation is so occupied. Two new centrals came into work 
during the year; five more will be ready for the next crop, while 
various hond fide projects are in hand for other factories. 

To feed all these schemes every acre suitable in the vicinity of the 
localities chosen is already engaged, and arrangements are rapidly 
being completed to make the more distant places available for cane 
supply by connecting them with the factoiies by means of light 
railways or branches of the existing railroad system. 

Good sugar land now is worth anything from £20 per acre, from 
which a planter can expect a return from £15 to £20 per acre, but the 
sugar manufacture itself can only be profitably undertaken by 
capitalists. - 
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‘The average sugar production of the island is about 2 tons to the 
acre, which yield is capable of much improvement through the use 
of fertilizer and practice of modern methods of cultivation . and 
extraction. 

The crop of the year exported, including molasses, was valued 
at £2,760,417, an advance on last year of £743,161. 

Fonce. —Mr. Yice-Consul Toro reports as follows:— 

The year 1905 was a prosperous one for this district, principally 
due to a very high sugar market and a large sugar crop. 

The average price of sugar was about 18s. per 100 lb. centrifugals 
of 96° test. Total exports were 309,769 bags centrifugal sugar and 
993 hogsheads muscovado sugar, equal to about 42,688 tons, against 
33,738 tons in 1904; to this increase of 8,950 tons must he added 
about 5,000 tons, which were sold for local and island consumption, 
thus giving a total increase of 13,950 tons. Total value of sugar 
exported was £790,380 against £469,195 in 1904. 

As a consequence of the high price of sugar, lands suitable for cane 
growing rose in value, and some sales were made as high as £50 per 
acre; and, fui’thermore, some land was leased for cane growing under 
five and ten years’ contract at £3 to £5 an acre per annum. 

Two new central factories were organised; one of about 4,000 tons, 
by name Central Plorida,” will take ofi its first crop next year, and 
the other one of about 8,000 tons sugar, is under construction and 
will be ready in 1906. 

Both central factories were financed exclusively with local capital 
between owners of the land and some Ponce merchants. 

The large central factories of this district have not published any 
oflacial reports, but it is said that Guanica Gentraie made 25,830 tons 
of sugar and Centrale Aguirre made 22,300 tons. 

The Prench company, “ Compagnie des Sucreries de Porto Pico,” 
made its first crop, and gave a dividend of about 4^ per cent, on a 
capital of £180,000. 

No clear or definite statement can be obtained about the new 
system of diffusion of bagasse; an increased extraction seems to have 
been obtained from canes, but the, extra expenses for fuel are 
reported as extremely high. 

Prospects for the 1906 crop in this district are very good, and a 
large increase in exports is anticipated. 

Molasses continue to decrease in this district, as little muscovado 
sugars are now made. The exports were: 1905, £31,501; 1904, 
£50,783. The output in gallons, including centrifugal molasses, was 
1,196,489 gallons in 1905 against 1,432,587 gallons in 1904. 

Centrifugal molasses for distilling purposes were sold at l^d. per 
gallon for export, and large quantities were also used for local 
distilletite, which produced about 300,000 gallons of zaim. 
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Mayaguez, —Mr. Yice-Gonsul Steffens reports as follows :— 

Yiie sugar exported from Mayaguez diiring tlie years 1902-05— 
exclusively to the United States—was 



Quantity. 

Value. 

Year. 

Tons. 

£ 

1905 . 

. 4,820* 

79,325' 

1904 . 

. 4,310 

.... 72,375 

1903 . 

. 7,160 

.. .. 96,505 

1902 . 

. 10,190 

122,385 


Prices opened at about 4f c. first cost for 96° centrifugals, advancing 
by degrees to 5^ to o j-f c. by middle of the crop, when a gradual 
decline set in, reaching 4 c. and even SJc. at the close of the campaign. 

Owing to the high range of prices, as stated above, the plantings 
of cane have been very important, in consequence of which there is 
now considerably more cane- to be ground than the existing factories 
can possibly attend to, although all of them have increased their 
machinery, some even doubling their capacity. 


exports of molasses were : 

Quantity. 

Value. 

Year. 

Gallo 118 . 

£ 

1905 .... .. 

595,213* .. 

19,Slot 

1904 . 

480,o56 ,. 

18,100 

1903 . 

640,016 

24,545 

1902 . 

695,206 

23,110 


To British North America about 407,519 gallons were shipped, 
value £14,450. 

Prices ranged from 8 to IS c. per 110 gallons first cost, according 
to grade. 

Eqtjadoe. 


The production of sugar throughout the Guayaquil district, which 
is encouraged by an import duty on foreign sugar of about 7s, 6d. per 
100 lbs. has been continued during the past five years; the sale price 
in Ecuador being kept up by the above-mentioned import duty. The 
actual sale price is, and has been for some considerable number of 
years, 10 sucre (£1) per 100 lbs. of fine white sugar, equals 2|d. per lb. 
In 1904, by a miscalculation of the syndicate, an exceptionally large 
exportation of sugar occurred, so much so that for the months of May 
to August the whole Eepublic was short, indeed almost hare of sugar, 
and though the syndicate did not raise the price above the 10 sucre 
per 100 lbs., the actual consumers were bled by the middlemen, 
many of whom made as much as 25 to 30 sucre (£2 lOs. to £3) out of 
the sack they bought for 10 sucre, or £l. In consequence of this a 
serious attempt was made to get the import duty on sugar reduced to 
2 c. per kilo, (or 3s. 9d. in all per 100 lbs.), so as to allow the 
Peruvian sugar to compete with the native product and keep the price 
down below £1 per 100 lbs., but this project did not pass Congress. 


* About. 


i About. 
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The sugar producers, since 1902, have been making a great effort 
to introduce the Guayaquil sugar to the markets of the interior, but 
owing to the excessive cost of conveyance, were unable to do so until 
the opening of the railroad to Eiobamba gave them increased 
facilities. They have taken so considerable an advantage of this that 
the previous importation of Columbian sugar to Quito and some of 
the other Andean markets has been practically stopped. The con¬ 
sumption of Ecuadorean sugar has been increased over 50 per cent, 
and the poor crop of 1905 (127,000 quintals*) was wholly consumed in 
the counti'y, and the syndicate still find themselves short, and will 
have to import from SOO to 1,000 tons. Considering that in previous 
years only about 60,000 to 80,000 quintals could be sold in Ecuador, 
and the excess had to he exported at a considerable loss, this has been 
a great advantage to the sugar producers, and as they can easily 
increase their production, the outlook for this industry in future years 
is distinctly encouraging. 

Italy. 

The Italian sugar industry has grown very materially in the last 
ten years, and now consists of 33 mills and five refineries, and gives 
employment to some 12,000 hands during the season, which lasts 
about three months, and permanent employment besides to 5,000 men 
as workmen, clerks, and general employes. The wages and salaries 
paid amount to nearly 5,000,000 lire (£200,000). The mills and 
refineries belong to IS di:Serent companies with a paid-up capital of 
108,200,000 lire (£4,328,000), and a turnover of more than 500,000,000 
lire (£20,000,000). In the year 1904-5, they paid in duty on sugar 
alone 73,000,000 Ihe (£2,920,000), besides the ordinary taxes on land 
and buildings, and may be calculated to amount in their case to 
another 2,000,000 lire (£80,000). The ground covered by the roots 
amounts to about 40,000 hectares, or 100,000 acres, and employs 
some 12,000 labourers, yielding from 500 to 800 lire per hectare, or, 
roughly, £8 to £l3 an acre, besides the by-products for feeding 
cattle and producing manure. 

The consumption of sugar in Italy is calculated to amount to 
6J lbs. per head of poi>ulation per annum, much less than the 
consumption among northern nations, and the fiscal laws of Italy 
stand in the way of utilising the roots to the best advantage, as 
molasses and alcohol, which might be obtained from them as well as 
sugar, cannot in exi.sting cii*cumstances be produced at a profit. 


Much interest has been aroused by the rumour that the West 
Indian planters intend to erect a sugar refinery in Canada to deal 
with their sugar, and thereby to dispense with the monopoly of the 
Canadian refiners. 


1 quintal = 1'96 cwts. 
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MONTHLY LIST OF PATENTS. 

Communicated by Mr. ^V. P. Tno^rpsox, C.E.y F.C.vS., M.I.M.E., 
ChaiTered Patent Agent, 6, Lord Street, Liverpool; and 
322, Higb Holborn, London. 


ENGLISH. —ABRIDGEMENTS. 

14662. J. E. M. Vincent, Edgebill (Warwickshire), near Ban¬ 
bury, Oxon, and K. Gengnagel, Ph.D., Eastbomme, Sussex. (A 
part communication from Pt. J. L. Witty, of Yatala, Queensland, 
Australia.) Imxjroveratrds irt the production, of saccluirine cattle food 
from molasses and sugar syrups, mninlg ivith respect to the materials 
employed therein. ITtli July, 1905, This invention relates to the 
employment of the maize plant, harvested as hay before the maturing 
of the corn, ground and combined with molasses or sugar syrups for 
the production of saccharine food for animals. 

16269. D. Stewart & Company (1902) Limited, Glasgow, and 
T. WiSHART, of the said firm. Improvements in evaporators for 
sugar. 10th August, 1905. This invention relates to evaporators for 
sugar liquor, and it has for its object to provide in conjunction with 
such apparatus an entrainment preventer of improved construction, 
designed to more efiectually prevent loss through particles of liquor 
being carried away with the escaping vapour from the concentration 
process. 

17554. C. H. Bertels, of Brussels, Belgium. Improvements in or 
connected, with processes for the pmrification of sugar juices. 30th 
August, 1905, This invention relates to a process for the purification 
of sugar juices by means of hydrofluosilicic acid, according to which 
the sugar juice at about 22° Beaume is cooled, and the acid solution 
at about 32° Beaume is added in the requisite quantity whilst the 
liquid is stirred, and after the precipitate has formed and settled the 
clear liquid is decanted, wherebj^ a liquid is obtained which is easy 
to filter, the neutralization of the liquid is made possible, and the 
recovery of the hydrofluosilic acid is made easy. 

22435. B, XoNiG, of Brussels, Belgium. Improvements in or 
relating to mechanical blueing apgmratm for use in the treatment of 
sugar. 2nd November, 1905. This invention relates to a mechanical 
blueing apparatus, characterized by a closed vessel combined with a 
cock, enabling the blueing liquid in the said tank to be measured 
exactly in an automatic manner, as well as admitting steam before 
and after the blueing. 

8291. H. W. AiTKEN.and W. Mackie, both of Glasgow, North 
Britain. Improvements in and connected with sugar cane mills. • 6th 
April, 1906. This invention relates to a preparatory-roll housing of 
the type in which the bushes for both the roils are carried in one gap 
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by long bolts, or bolts and springs, a part on tbe lower end of the 
bousing so shaped that it rests directly on a stool, the part and the 
stool being formed in such manner that the lower ends of the usual 
bolts are accessible, whilst, at the same time, the position of the stool 
is such that the preparatory rolls are carried comparatively close to 
the main rolls and yet allow the inner lower main roll to be removed 
without disturbing the stool; and a bracket securing the upper part 
of the housing to the headstock of the mill. 

10278. G. ScHULEB, Grevenbroich (Bhineland), Geimany. 
hn/provemenfs in or relating to centrifugal machines for clarifying 
and luaslihig sugar and similar raaterials, 2nd May, 1906. This 
invention relates to a centrifugal appai’atus for clarifying and 
washing sugar and similar material, in which chambers are con¬ 
nected in a tight but detachable manner to moulds arranged on the 
centrifugal drum and containing the material, the clarifying or 
washing substance being supplied to the said chambers, characterized 
by the lower portions of the chambers being narrowed relatively to 
the upper. 

GERMAN. — AB RIDOMEXTS. 

170307. HERZUAJSTiS' Steckhajs”, of Breslau. A process for the con¬ 
tinuous diffusion of beetroot shreddings or bagasse. 5th November, 
1903, This diffusion process is characterized by the juice whicR is 
discharged under pressure from a given diJ^user (for instance 8) being 
divided into two parts, of which one is drawn off to the measuring 
vessels of the saturation, whilst the other is simultaneously used for 
mashing a fi’esh diffuser (for iostance 9) charged with shreddings. 

1T0S95, A. Wernicke Maschinenbatj-Actien-Geseleschaet, 
of Halle-on-Saale. A centrifugal drum with double straining casing. 
July 26th, 1904. In this arrangement the inner straining casing, 
which is composed of several similar parts, is directly connected with 
the usual annular segment shaped insertions and may be withdrawn 
simultaneously with them, whilst after having been lifted out the 
sieves or straining pieces and the annular insertions may be separated 
by drawing the straining pieces away in a radial direction from the 
annular insertions. 

In another form of construction of such a centrifugal drum, guide 
bars are arranged on the outer face of the inner sieve or straining 
casing, which bars are in contact with guide bars on the inner face of 
the fixed external straining easing, with the object of facilitating the 
lifting out of the annular insertions connected with the inner straining 
parfs. 

171035. Isabella Scketke-Eassay, n5e Hoflechner, of Yienna. 
A process for piirifymg sugar solutions by systematically precipitatkig 
the non-sugar substances by means of hnoimi purifying substances. 
May 12th, 1904. This process is characterized by the sugar solution 
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having first added to it a sulphate salt (for instance, aluminium 
sulphate) adapted to convert the existing alkaline salts into alkaline 
sulphate, the solution is then treated with lime and carbonic acid, 
filtered and then treated with basic aluminium sulphate, which may 
also be produced in the solution itself, for the purpose of precipitating 
the alkalies, and then again filtered, whilst for the further removal of 
the remainder of the alkalies the filti-ate obtained may have added to 
it a natural magnesium or aluminium-silicate or even a mixed silicate 
with a simultaneous addition of strontia or baryta, the solution again 
filtered, then treated with ammonia or amine bases, saturated with 
sulphurous acid until the last traces of lime are removed, filtered and 
finally converted by boiling into a masse-cuite or large grain, whilst 
the chlorides which are converted by means of ammonia or the amine 
bases into sulphate of ammonia and sulphate of amine are respectively 
decomposed or expelled. 

172068. Julius Schulte, of Hagan, Westphalia. A beetroot 
shredding machine liauing 'wedge-shaped pressing channels symmetricaJhj 
arranged on the cover disc. February 5th, 1903. In this beetroot 
shredding machine one or more pressing channels are symmetrically 
arranged on the cover disc for the purpose of a uniform loading of the 
shreddings disc. In another form of construction of the machine 
only one pressure channel is bordered at the discharge end by a rigid 
catch plate, the other channel or channels by flexible or elastic plates, 
with the object of enabling any foreign matters which may come into 
the machine to be rapidly detected. 


Note. —Copies of all published specifications with their drawings in 
these lists can he obtained from W. P. Thompson & Co., 6, Lord 
Street, Liverpool, at One Shilling a copy for English or American 
Patents, and Two Shillings for German. In ordering please give 
number and date. _ 

Patentees of Inventions connected with the production, manu¬ 
facture and refining of sugar will find The International Sugar 
Journal the best medium for their advertisements. 

The International Sugar Journal has a wide circulation among 
planters and mannfactui’ers in all sugar-producing countries, as 
well as among refiners, merchants, commission agents, and brokers, 
interested in the trade, at home and abroad. 


The Hutch Government have fixed the following import duties on 
dessicated milk containing sugar. When the proportion of sugar 
does not exceed 10, 20, or 50 per cent., the respective duties are 2*70, 
5‘50, and 13*50 fl. per 100kg. (1 fl. =: Is. 8d.); when it exceeds 50 
per cent., the duty -^1 be 25 fl. 
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IMPOBTS AND EXPOBTS OP SDGAB (UNITED KINGDOM) 
To END OF July, 190o and 1906. 


DilPORTS. 


Raw SuGAiiS. 

Quantities. | 

Values. *: 


1905. 

Cwts. 

2,594,230 

82,119 

281,918 

118,999 

320,074 

1,513,756 

744.133 
36,864 

138,417 

245.133 
134,061 
833,286 
637,586 

1906. 

Cwts. 

5,584,350 

47,779 

288,065 

162,359 

153,272 

158,997 

ni,9io 

426,255 

955,005 

127,205 

77,862 

48,856 

1,348,933 

168,037 

1905. 

£ 

1,615,085 

58,426 

209,686 

88,098 

217,917 

1,097,360 

530,*434 

23,887 

fsVsoO 

136,198 

71/261 

683,931 

446,368 

1906. 

£ 

2,379,114 
17,981 
116/278 
69,187 
62,500 ' 
73,466 : 

41,*943 ; 
192,997 : 
373,554 

48,362 

30,543 

20,394 

720,251 

77,669 

Germany .. 

Holland . 

Belginixi .. 

France... 

Austria-Hungary ... 

Java.. .. 

Philippine Islands. 

Cuba.. 

Peru ... 

Brazil .. ........ 

Argentine Republic . 

Mauritius . 

British East Ind-ies . 

Straits Settlements. 

Br. W. Indies, Guiana, &c.. 
Other Countries.. 

Total Raw Sugars .... 

Refined Sugars. 

Germany.. 

Holland .. 

Belgium ................ 

France ... 

Other Countries ... 

7,680,576 

9,658,885 

5,257,001 

4,224,239 

5,967,382 

830,675 

150,279 

759,417 

312,449 

7,299,135 

1,681,088 

221,772 

1,316,900 

436 

4,896,992 

717,578 

128,609 

629,288 

256,858 

4,143,688 
1,005,479 
128,3 00 
731,585 
323 

Total Refined Sugars .. 
Molasses .... 

8,020,202 

1,403,202 

10,519,331 

1,608,993 

6,629,325 

281,722 

6,009,175 

305,754 

Total Imports......,. 

17,103,980 

21,787,209 

12,168,048 

10,539,168 

EXPORTS. 

British Refined Sugars. 

Sweden ...... 

Norway .. ........ 

Denmark.... 

Holland .. 

Belgium ... 

Portugal, Azores, &c. ... 

Italy ...... ... 

Other Countries.......... 

Foreign & Colonial Sugar 
Refined and Candy.... ... 

Unrefined ............. 

Molasses '.. 

Total Exports....... 

Cwts. 

184 

11,3SS 

45,528 

42,759 

3,663 

9,175 

1,972 

142,537 

Cwts. 

127 

9,870 

63,824 

44,827 

5,821 

18,260 

22,345 

373,325 

£ 

168 

9,066 

34,407 

34,547 

2,662 

7,015 

1,394 

132,789 

£ 

114 

6,933 

32,107 

26,600 

3,268 

9,871 

11,419 

239,935 

257,206 

s 

12,565 

43,707 

2,640 

538,399 

27,224 

136,457 

5,464 

222,048 

11,769 

32,756 

793 

329,247 

16,585 

69,923 

1,742 

316,118 

707,544 

267,366 

417,497 
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UNITED STATES. 


(Willett 4’ Gray^ <§-e 

■J 




(Tons of 2,240 lbs.) 


1906. 


1905. 

Total Eeeeipts Jan. 1st to August 23rcl.. 

1, 

,368,354 . 

, 1 

,232,740 

Beceipts of Eeiiiied ,, ,, 


1,510 . 


748 

Deliveries ,, ,, 

1, 

400,386 . 

. 1 

,157,128 

Consumption (4 Ports, Exports deducted) 





since January 1st. 

1, 

271,400 . 

• h 

,110,555 

Importers’ Stocks, August 22rLd .. 


26,501 . 


75,612 

Total Stocks, August 29tli . 


271,000 . 


185,670 

Stocks in Cuba, ,, . 


77,000 . 


210,000 



1905. 


1904. 

Total Consumption for twelve months .. 

2, 

632,216 . 

. 2, 

,767,162 


CUBA. 

Statement or Expokts and Stocks or StJGAK, 1905 and 1906. 


(Tons of 2.240lbs.) 

Exports . 

Stocks . 

1905. 
Tons. 
789,213 
.. 290,438 

1906. 

Tons. 

983,101 

142,881 

Local Consumption (seven inontbs) .. 

1,079,651 

25,260 

.. 1,125,982 

• . 2e7,9o0 

Stock on 1st January (old crop) .. 

1,104,911 

1,151,932 

19,450 

Beceipts at Ports up to July Slat 

.. 1,104,911 

1,132,482 

Kavana, July Blst^ 1906^ 

J. Gum A.— 

'E. Mejer- 


UNITED KINGDOM. 

Statement op Imports, Exports, and Consumption por Seven Montes 
ENDING July 31st. 


Sugar. 

Refined .... 

Itaw. 

Molasses. 

1904. 

Tons. 

.. 721,095 .. 

.. 419,314 .. 

.. 52,313 

IMPORTS. 
1905. 
Tons. 
401,010 . 
384,029 .. 
70,160 . 

1908. 

Tons. 

. 525,966 
. 482,944 
. 80,499 

! Exports (Foreign). 

1904. 1905. 1906. 

( Tons. Tons. Tons. 

827.. 628 .. 1,361 

.3,005 .. 2,185 .. 6,822 
79.. 132 .. 273 

Total. 

.. 1,192,722 .. 

855,199 . 

.1,089,419 

3,911 .. 2,945 

.. 8,456 

■R.ftfirjpd ______ .. . . 



Home Consumption. 

1904. 19U5. 1906. 

Tons. Tons. Tons. 

. .'^38 434 .. 401.596 .. 504.642 

Refined (in Bond) in the United Kingdom 

Raw ...... 

Molasses .... 

Molasses, manufactured (in Bond) in U.K. 


. 295,942 
. 75,246 

. 48,906 

. 35,272 

.. 304.954 

.. 59,060 .. 

.. 65,311 .. 

.. 30,422 .. 

327,450 

73,843 

73,775 

34,330 

Total. 

Less Exports of British Refined......__ 


. 988,800 
, 16,779 

.. 861,343 .. 
.. 12,860 .. 

1,013,540 

26,920 


Total Home Consumption of Sugar 


972,021 .. 848,483 .. 986,620 
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Stoces of Stjoae IX Etteope at uxeyex dates, Atjg. 1st to 25tb:, 

COMPAEED WITH PEEVIOUS YeAES. 

Ix THOXTSANDS OF TOXS, TO THE XEAKEST THOUSAND. 


Great 

Britain. 

Germany 

including 

Hamburg. 

France. 

Austria. 

j 

1 Holland and 

1 Belgium. 

Total 
1906. 4 

163 

549 

487 

;>78 

i 

130 

1606 



1905. 

1904. 

1908. 

1902. 

Totals .. 

1107 .. 

1478 .. 

1749 .. 

1797 


Twelve Months’ Consumption of Sugar in Europe for 
Three Tears, ending July 31st, in thousands of tons. 

Circular.J 


Great 

Britain. 

Germany. 

1 

; . •, i Holland, 

France. j|"=*”^-iBel|ium, 

Total 

1905-06. 

Total 

1904-05. 

Total 

1903-04. 

1822 

1031 

1 1 

649 ! 520 i 194 

' 4220 

3882 

4219 


Estimated Crop of Beetroot Sugar on the Continent of Europe 

FOE THE CURRENT CAMPAIGN, COMPARED WITH THE ACTUAL CROP 
OF THE THREE PREVIOUS CAMPAIGNS. 
fFrom Lichfs Monthly Circular-J 
1905-1906. 1904-1905. 1903-1904, 1902-1903. 


Tons. Tons. Tons. Tons. 

eermany .2,425,000 ..1,598,164 ..1,927,681 ..1,762,461 

Austria.1,510,000 . . 889,373 . .1,167,959 . .1,057,692 

EraHce.1,085,000.. 622,422.. 804,308.. 833,210 

Eiissia ........ 1,000,000 .. 953,626 ..1,206,907 ..1,256,311 

Belgium ....... 330,000 .. 176,466 .. 209,811 .. 224,090 

MolkHcI ....... 210,000 .. 136,551 .. 123,551 .. 102,411 


Other Countries . 410,000.. 332,098.. 441,116.. 325,082 

6,970,000 4,708,758 5,881,333 5,561,257 
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NOTES AND COMMENTS. 


The Government and the Brussels Convention. 

We have reason for believing that the Government have already 
come to a decision with regard to their attitude to the Brussels Con¬ 
vention, and that when the time comes, viz., eleven months hence, 
they will denounce it. It is difficult to see where the wisdom of 
taking such an extreme step lies ; the advantages of the Convention 
have, to say the least, outweighed the disadvantages. But a Govern¬ 
ment which is so firmly attached to the fetish of free trade must 
needs make a clean sweep of everything which so much as savours of 
unholy protection, and the Prime Minister has told the Commons 
that he has failed to see any good in the Convention. Having regard 
to this, the above decision, momentous as it is, would be only in 
keeping with the present Government’s record of policy. Yet while 
we must be prepared to fight even to the bitter end for the great 
principle of fair trade, there is no need for a feeling of panic. For 
one thing the Convention has two years yet to run, and much may 
happen before its expiry to upset the Government’s plans. Even if 
the Convention is denounced, the results will not be immediate, and 
we have hopes that before very many years are past, its continuation 
as far as we are concerned will be unnecessary for very difierent 
reasons inasmuch as Imperial Beciprocity wifi have become a fact and 
its benefits will extend to our sugar colonies. 


34 
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Cuban Affairs. 

A Havana correspondent of the American Sugar Industry states 
that mach disappointment has been caused to hundreds of sugar 
planters in Cuba by the decisions of the Spanish Claims Commission 
which was appointed to consider the responsibility for damages caused 
to Cuban plantations during the recent Hispano-American war. 
Apparently some hundreds of plantation owners, who had had their 
estates wiped out during the war, were sanguine of obtaining adequate 
compensation from their new suzerain, the United States ; but they 
have found themselves sadly disillusioned. In a list of 84 cases just 
settled by the Commission no less than 76 were thrown out, because 
the owners in despair gave up prosecuting their claims, hour others 
were adjudged favourably, but the amounts awarded were but a trihe 
of the sums claimed. Thus the Hormiguero Central Company asked 
for S768,94S and got $10,000. Brook’s Estate of Guantanamo 
claimed $110,000 and were awarded only $500, though their sugar 
crops, railway station, warehouses, bridges, horses, and cattle, were 
either destroyed or carried away by insurgents. The Americans may 
have very good reasons for keeping a tight hold on the purse but it is 
certain that these decisions will not improve their prestige among the 
Cubans. StiU less will their decision not to acknowledge the citizen¬ 
ship of four claimants, of whom two at least were born in Louisiana, 
meet with approval. 

But for the present all minor questions are shelved by the new 
crisis which has lately arisen in this island. A revolution is* in 
progress; certain political parties profess to be so dissatisfied with 
President Palma and his Government that they have taken to arms, 
and the greater part of Cuba is raging with civil strife. Intervention 
on the part of the United States now seems inevitable, and can only 
lead to annexation. But it is said that the fo7is et origo of these 
disturbances must he laid to the door of certain capitalists of 
American nationality, and mostly having offices in Hew York. 
These men have long desired the annexation of Cuba, and have been 
persistently working to gain that consummation. It means for them 
free trade with the U.S.A., and consequently a monopoly of the 
Cuban trade, Por this purpose they have seemingly done their best 
to foment a revolution, knowing this would he the surest way to 
make Jhe Washington Government take the extreme step of annexing 
the islands Their machinations seem to have been only too successful, 
and at the time of writing the Americans are preparing to pour 
troops and guns into Cuba to put down the disturbances. This 
can only result in the downfall of the Palma [Ministry and the 
proclamation'of Cuba as a Territory of the U.S.A. Meanwhile, if 
matters are not soon settled the sugar crops are hound to suffer more 
or less severely, chiefiy from lack of sufficient labour. 
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Uniform Methods of Analysis. 

Several interesting papers on nietliods of analysis appear in this 
number. Mr. David L. Davoll, jr., describes an accurate commercial 
method for the analysis of sugar beets which he considers overcomes 
some of the objections to the method of hot water digestion, and 
enables a larger series of analyses to be undertaken within the limits 
of a working day. We understand that it is his intention to apply 
this same method to cane sugar analysis, and it will be of interest to 
know the result of his experiments- Mr. H. Pellet puts forward a 
plea, by no means new, for some definite unification of the methods 
employed for saccharine analysis, and proceeds to give his views 
regarding the utility and reliability of certain present day procedure. 
But it must be borne in mind that M. Pellet’s conclusions are not 
those of, say, Messrs. Horne, Wiechmann, and Deerr, and that until 
the question is settled, once for all, as to whether the lead precipitate 
does or does not influence the polarization, any attempts at unification 
seem futile. But there is much to be said for M. Pellet’s suggestion 
that the principals of laboratories and experiment stations, as well as 
the authors of treatises on sugar, should jointly study the question 
and endeavour to arrive at a mutually satisfactory solution. 


Influence of Marl on Heavy Clay Soils. 

In 1903-04 a series of expenments were carried out at BendaFs 
Estate, Antigua, to demonstrate the influence of marl (carbonate of 
lime) on heavy^ clay soils. Two plots were laid out: in one the 
ordinary proportions were made; in the other an addition of 40 tons 
per acre of marl was made, this latter containing 58*S| of carbonate 
of lime. This resulted in an increase in the yield of cane to the 
extent of 1*7 tons of cane per acre. The Beport of the 1904-05 
Experiments states that “the experiments with ratoon canes were 
carried on on the same plots, no additional marl being employed. 
The marled area has given an increased yield of 0*9 ton of cane per 
acre, the increase in the two crops, under very adverse conditions as 
regards weather, being 2*6 tons of cane, worth some 28s. With more 
favourable seasons better results may be looked for. With the intro¬ 
duction of tramways at BendaFs, the application of marl is taking 
place on a large scale; a considerable area being treated with some 
60 tons per acre. Owing to favourable situation and careful laying 
of the tramway, the marl can be brought from the quarry to the 
‘field by gravity; no power being required for haulage, the empty 
trucks only requiring to be hauled back. In this way the applica¬ 
tion is inexpensive, the actual cost being £3 17s. 9d. per acre.” 

Having regard to the figures of income and expenditure given in 
the above, it is hard to see where the profit of this extra treatment 
comes in. All depends on what-ihe. “ better results ’’ amount to. As, 
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liowever, some remarkable results are said to have been recorded at a 
borne experiment station, owing to the presence of calcium carbonate 
in the soil, a continuance of the above experiments in Antigua has 
presumably been decided on. 


The Apathy of British Refiners, 

A correspondent points out to us, with reference to the meeting of 
the International Commission for Uniform Methods of Sugar Analysis, 
that although the sugar question has of late years occupied so much 
attention, this is the hrst occasion on which the British Sugar Behners 
have been ofScially represented at these International conferences, 
and to this meeting only one British Association and one Befiner sent 
representatives. This British indi:Kerence is in striking contrast to 
the great interest taken by the Continental nations in the application 
of science to commerce as shown hy the following list of Government 
Departments and Manufacturers’ Associations which were represented 
at the Bern meeting hy officials of the highest standing. 

Germany.—The Imperial Treasury; the Imperial Physico-Technical 
Institute; the Imperial Office of Weights and Measures; the Society 
of Sugar Manufacturers. 

Austria-Hungary.—The Society of Sugar Manufacturers. 

Bohemia.—^The Society of Sugar Manufacturers. 

Prance.—The Syndicate of Sugar Manufacturers; the Association 
of Sugar and Distillery Chemists. 

Belgium.—^The Society of Sugar Manufacturers. 

Bussia.—The Minister of Finance; the Society of Sugar Manu¬ 
facturers. 

United States.—The American Sugar Befiners. 

Java.—The Java Sugar Manufactiuers. 


Antigua. 

Mr. J. Lely, of Antigua, a letter fi’om whom appeared in our pages 
a few months ago, gives rather a pessimistic view of affairs in Antigua, 
in the course of a communication to the Zoumana Planter* He states 
that the sugar industry out there is experiencing serious troubles, of 
which the worst are the low sugar prices and the threatened exodus of 
labourers from the plantations to Colon. More central factories are 
wanted, as well as better shipping connexions. As it is, the muscovado 
estates are threatened with extinction; the conservatism of some of 
the planters cannot save them from a natural death. The labour 
question is however capable of solution, as the introduction of steam 
ploughs and agricultural instruments will save many hands. Mr. 
Lely deems the success of the central factories to be a sure thing. 
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Industrial Alcohol. 

Dr. H. W. Wiley, Head of the Bureau of Chemistry in the TJ.S.A, 
Department of Agriculture, has been giving some advice to those who 
are disposed to go in for alcohol manufacture. He strongly dis¬ 
courages farmers from attempting to manufacture alcohol themselves. 
Apart from the fact that any such proceeding would necessitate a 
resident excise officer, whose salary would have to he paid hy the 
manufacturer himself, the production of alcohol requires too wide a 
knowledge of chemistry and too high a degree of technical skill to he 
attempted by the ordinary farmer. The only profitable plan is to 
organize central distilleries to which the surrounding agriculturists 
could bring their raw material. At present practically all of the 
alcohol made in the United States is obtained from Indian corn ; but 
molasses should soon figure largely as a raw material. 


The Lincolnshire Beet Factory Scheme. 

The scheme for starting a central sugar beet factory in Lincolnshire 
seems to be making progress, and may soon be an accomplished fact. 
At a very representative meeting lately held to discuss the matter, a 
committee report was presented which recommended the taking of 
a certain site offered them, subject to the arrangement of advantageous 
terms with the local railway companies. This report was unanimously 
adopted; and we may expect ere long to hear of a contract being 
j)laced for the erection of the factory. 


The Zululand Central Factory. 

Eeference was made in our last issue to the fact that Sir J. L. 
Hulett has secured the concession from the Natal Government for 
the erection of a central sugar factory in Zululand. We now learn 
that it will be known as the ‘^Amatikulu” factory, and the contract 
for providing the whole of the machinery needed has been secured by 
the Harvey Engineering Co., Limited, of Glasgow. The milling plant 
is to consist of an exti'a strong nine-roller mill with crusher in front, 
all driven by strong steel gearing and one powerful engine, with an 
overhead crane travelling over the whole plant. The rest of the 
machinery is to be of the most improved design, and will include an 
extra large Harvey Evaporator, and a battery of Watson, Laidlaw 
& Co.’s water-driven centrifugals. This is the third central factory 
the Harvey Engineering Go. have received orders for from Sir J. L. 
Hulett, so it may be considered that the previous two have proved 
entirely satisfactory. 
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Denatured Sugar for Cattle Foods. 

We iiave lately receiyed from M. Albert Bouchon, sugar manufac¬ 
turer, Massandres (Eure), Erance, samples of denatured sugar for 
use as cattle foods. Three varieties are made, in ‘wbiclL the sugar is 
mixed with bran, dry cossettes, and oil-cake respectively; and they 
seem very nutritious and palatable animal foods. The ingredients 
are composed as follows:— 

Denatured sugar in bran: sugar, 7S|; bran, 20^; salt, 2|. 

Denatured sugar in dry cossettes: sugar, 78|; cossettes, 20 |; 
salt, 2J. 

Denatured sugai’ in oil-cake : sugar, 7S|; oil-cake, 20?^; salt, 2J/. 


The Sena Factory. 

In OUT August issue we referred to the new Sena Sugar Factory, 
the machinery for which is being put in hand by a G-lasgow finn. It 
appears however that the centrifugal machinery and the crystalliza¬ 
tion-in-motion plant are to be supplied by Messrs. Pott, Cassels & 
Williamson, of Motherwell, Scotland, the well known makers of 
these specialities. 


SUGAE IN CUE INDIAN EMPIEE. 


Our sugar statistics have hitherto ignored British India, except as 
regards the small quantity of jaggery imported into the United 
Kingdom. The great internal production, amounting to some thi’ee 
million tons, has remained invisible ” because it is outside the 
sugar commerce of the world. So far it may be well for the present 
to continue this custom. There is no sense in adding a more or less 
imaginary round figure of two or three million tons to the world’s 
production on the one side of the account and then deducting the 
same imaginary figure from the other side as the supposed con¬ 
sumption of British India. But there is another aspect under which 
our Indian Empire is rapidly coming to the front as an important 
factor in the world’s sugar statistics. She is becoming a large 
importer not only of the cane sugars of Java and Mauritius but 
also of the beetroot sugars of Germany and Austria, These impor¬ 
tations are beginning to take a serious part in the general world’s 
play of supply and demand and thus definitely to influence market 
prices. 
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The Austi’o-Hungarian Government has fully appreciated this fact, 
and has therefore instituted an enquiry into the character and e:Sects 
of the fiscal policy of oui' Indian Government with regard to sugar. 
A recent report of the results of this enquiry, the work of Dr. 
Friedrich Karminski of the Austro-Hungarian Ministry of Commerce, 
is the subject of two interesting articles in the Journal des Fahricants 
<le Sucre of the 12th and 19th September, and calls for careful con¬ 
sideration. Dr. Karminski arrives at the conclusion that the Indian 
countervailing duties of 1899-1903 had no appreciable efiect. We 
propose to show that this is an entirely erroneous impression—one of 
those deductions so prevalent in the discussion of economic questions, 
where hasty conclusions are drawn from superficial facts, in ignorance 
of the broader facts which underlie them. 

The line of argument adopted in the report is to give figures 
illustrating the production of sugar in India before and after the 
imposition of the countervailing duties, together with the imports of 
sugar into India and the prices dmdng the two periods, and to con¬ 
clude from these figures that the countervailing duties had no efiect 
in preventing the steady decrease in production, the large increase in 
the imports, and the continued low prices. The price is, of course, 
the governing factor, and therefore it is easy to show at once that 
Dr. Karminski has been too hasty in jumping at his conclusion. That 
the price of Austrian refined sugar imported into India from 1899 to 
1903 was raised by the amount of the countervailing duty there can 
be no question. But it must be recollected that duiing that period 
the world’s price of sugar was forced down by over-production—the 
result of the bounties, and especially of the Cartel bounties—to a 
point more than 3s, per cwt. below the average cost of production^ 
This is the reason why prices of refined sugar in India, in spite of 
countervailing duties, declined from twelve rupees in 1899 to ten 
rupees in 1902. The decline does not prove that countervailing 
duties were of no avail, for we know that if there had been no 
countervailiog duties the decline would have been much heavier and 
would have dealt a fatal blow to the sugar industry of Mauritius and 
to the small sugar refining industry in India. If we compare the 
fiuctuation in the price of imported refined sugar in Calcutta or 
Bombay with the price of jaggery in Cawnpore it is at once manifest 
that the two markets are entii-ely distinct and governed evidently by 
quite different influences. The imports of refined supply the 
wants of the great towns, while the native production of the country 
is purely for native consumption, with the exception of the small 
quantity of raw native sugar which is manipulated by the Indian 
refiner. If Austrian refined sugar had been allowed to enter India 
in 1901-2 at the parity of 7s. 6d. f.o.b. Hamburg or Trieste, the 
Indian refiner’s industry, and also that of the Mauritius sugar 
planter, would have been destroyed. The countervailing duty just 
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managed to avert that catastrophe, but it could not alter the fact that 
over-production had sent the world’s price of sugar far below the cost 
of production. So long as supply exceeded demand throughout the 
world the surplus had to find outlets where it could, and therefore 
hundreds of thousands of tons of Europeon beetroot sugar paid the 
countervailing duty in order to enter the markets of the United States 
and British India. The countervailing duty is a purely free trade 
measure ; it does not seek to prohibit importation but merely to 
establish equality of treatment. It cannot countervail the fact of the 
world’s price being below the cost of production, hut it can discourage 
the practice of disturbing the natural coux’se of trade and industry by 
the giving of bounties, and in that efiort it was successful. No* 
Government will for a moment tolerate the giving of a bounty which 
has to be disgorged when passing the Custom House of the foreign 
importer. This would be taxing the people for the benefit of the 
revenue not of their own but of foreign countries. 

Since reading the excellent and lucid resume of Dr. Karmiuski’s 
report in the columns of the Journal des FahricanU de Sucre we have 
turned to the Einancial Statement of the Government of India for 
1906-1907, where we find at page 21 some paragraphs (80-90) headed 

Countervailing Duties on Sugar,” and at once discover whence 
Dr. Karminski has drawn his inspiration. Mr. Baker, the Indian 
Finance Minister, gives a most interesting and instinctive sketch of 
the course of the Indian sugar industry during and since the period 
of the countervailing duties, 1899-1903 and 1904-1906. His con¬ 
clusions are identical with those of Dr. Karminski, namely that the 
progressive decline in the acreage under sugar cane has not been 
arrested nor have the imports of beetroot sugar been seriously afiected. 
We hope that what we have written in reply to Dr. Kaiminski may 
find its way to the Indian Finance Minister. As to the reduced 
acreage, there may be other causes for the decline than the great fail 
in the world’s price of sugar. But if not, surely that is a sufficient 
explanation. We heartily agree with the Minister’s concluding 
paragraph. The abolition of bounties relieves the sugar world of a 
great incubus. Producers are now free to produce under natural 
conditions. Prices will be governed in future solely by the cost of 
production. The best soil, the most careful husbandry, and the most 
skilful manufacture will prevail. If British India has the soil and 
climate, and if enterprising capitalists will add the two other requisites, 
we may see India producing all the refined sugar that her great 
towns require and perhaps plenty more for other good markets, 
together with high-class raw sugar for the refining industry at home 
and abroad. 


Geoege Maetineau. 
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Postsoeipt: A Statistics. 

According to the Pinancial Statement of the GoTernment of India 
for 1906-1907, the approximate acreage under sugar cane in British 
India in each year from 1890-1891 to 1905-1906 has been as 
follows:— 


Year. 

Acres. 

Year. 

Acres. 

1890-1891 

.... 2,758,000 

1898-1899 

.... 2,755,000 

1891-1892 

.... 3,100,000 

1899-1900 

.... 2,693,000 

1892-1893 

.... 2,798,000 

1900-1901 

.... 2,522,000 

1893-1894 

.... 2,897,000 

1901-1902 

.... 2,474,000 

1894-1895 

.... 2,764,000 

1902-1903 

.... 2,358,000 

1895-1896 

.... 2,930,000 

1903-1904 

.... 2,280,000 

1896-1897 

.... 2,651,000 

1904-1905 

.... 2,400,000 

1897-1898 

.... 2,648,000 

1905-1906 

.... 2,222,000 

The Indian Trade Jovrnal (Commercial Intelligence Department of 


India), whose totals do not agree with the above, gives the acreage in 
each province for this year and the previous year, compared with the 
average of the preceding five years:— 

Asea. in Acres, 





Average 

Province. 

This Year’s Crop. 

Previous Year. 

of preceding 
Five Years. 

Bengal. 

446,900 . 

449,400 .. 

494,200 

Eastern Bengal .. 

176,100 . 

183,600 .. 

— 

TJnited Provinces ... 

1,228,900 . 

. 1,212,600 .. 

1,188,300 

Punjab. 

"172,700 . 

325,500 .. 

332,900 

N orth-W est Frontier. 

25,600 , 

25,900 

25,900 

Madras.. .. . 

60,600 , 

47,800 .. 

50,900 

Total ,. 

. 2,110,800 

2,244,800 

2,092,200 

The average of the preceding ten years was for the United Provinces. 

1,215,400 acres, and for Madras, 51,100 acres. 


The Indian Trade Journal also gives the yield in tons of raw sugar 

(gur or jaggery) for each province in 

1904-1905, the estimated yield 

in 1905-1906, and the average of the preceding five years. 


Tons of Raw Sugar. 





Average Yield 

Province. Estimated Yield, 

1905-06. 

Yield, 

1904-05. 

of preceding 
Five Years. 

Bengal.. 

452,300 .. 

444,900 

492,300 

Eastern Bengal 

. 162,700 .. 

189,800 .. 

— 

United Provinces 

884,000 .. 

1,183,400 .. 

957,800 

Punjab.. 

89,000 .. 

238,300 .. 

230,400 

hTorth-West Frontier. 

. 22,800 

22,600 .. 

23,200 

Madras. 

114,500 

90,000 

95,500 

Total ,, ., 

1,725,300 

2,169,000 

1,799,200 
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The financial Statement of the Government of India for 1906-1907 
gives the foUovrxng Table of Imports of Sugar into British India by 
sea in tons :— 

Cake. Total. 


Year. 

Kefined. 

Unrefined. 

Beet. 

Refined. 

Unrefined. 

1890-1 .. 

. 90,944 

.. 9,870 .. 

45,781 

.. 136,725 

. 9,870 

1891-2 .. 

89,423 

.. 7,206 .. 

14,027 

.. 103,44^ 

. 7,207 

1892-3 .. 

77,510 

.. 0,596 

14,883 

.. 92,393 

. 5,596 

1893-4 .. 

. 91,305 

.. 4,830 .. 

10,258 

.. 101,562 

. 4,831 

1894-5 .. 

. 100,499 

.. 9,708 .. 

14,324 

.. 114,810 

. 9,721 

1895-6 .. 

. .89,738 

.. 10,297 

36,513 

.. 126,249 

. 10,299 

1S96-7 .. 

. 89,782 

.. 8,939 .. 

44,349 

.. 134,123 

. 8,947 

1897-8 .. 

. 100,003 

.. 18,660 .. 

111,768 

.. 211,769 

18,662 

1S9S-9 .. 

. 111,931 

.. 15,629 .. 

76,314 

.. 188,245 

. 15,629 

1899-1900 

. 103,173 

.. 21,243 .. 

43,625 

.. 149,798 

. 21,243 

1900-1 .. 

. 153,110 

.. 20,432 .. 

90,295 

.. 243,405 , 

. 20,432 

1901-2 

. 125,190 

.. 28,082 .. 

147,394 

272,583 , 

. 28,083 

1902-3 .. 

. 177,065 

., 22,560 .. 

73,485 

250,549 

. 22,561 

1903-4 ... 

. 251,822 

.. 23,820 .. 

41,051 

.. 292,873 

. 23,820 

O 

1 

. 236,099 

23,611 

87,131 

.. . 323,229 . 

. 23,612 

1905-6 .. 

9 months 

1 168,171 

.. 10,381 .. 

49,980 

.. 218,151 

. 10,381 


The Indian Trade Journal adds to this information by giving the 
countries of origin of the total imports. The following copy omits 
insignificant items, and arranges the rest in order of importance :— 


Imports, Twelve Months ending March, 1906. 


Country 

Cwts. reduced 

Country 

Cwts. reduced 

of Origin. 

to Tons. 

of Origin. 

to Tons. 

Austria Hungary 

.. 122,682 

South America., . 

... 1,116 

Mauritius. 

... 100,748 

Straits Settlements 

505 

Java 

.. 100,342 

West Indies 

399 

Germany.. 

.... 31,521 

Mexico .. 

.. 154 

Trance.. 

11,222 

1 Holland. 

101 

Egypt .. .. , 

6,639 ! 

Other countries .. 

139 

Belgium 

Beunion .. 

6,122 
.... 1,763 

1 Total .. 

I 

.. 384,840 

China.. 

1,387 




This gives us the completed imports for 1905-6, of which only the 
first nine months were given in the other table. It is the highest 
importation on record. Of this total we find that 171,648 tons were 
beetroot sugar. In the previous year, out of a total of 346,841 tons 
87,131 tons were beetroot. The great European crop of 1905 is a 
sufficient explanation. 

The list of countries of origin credits the IJnited Kingdom with 
only 353 cwt., but a subsequent table of “ quantity and value of beet 
and cane sugar imported from foreign countries by sea into British 
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India in tlie year 1905-6” credits tlie United Kingdom with 7,101 
tons. It erroneously puts this to the credit of both the beet and the 
cane list which falsifies the totals. Some of the figures differ widely 
from those given in the previous table. For instance :— 


Country of Origin. 

First Table. 

Second Table. 

Java.. 

100,342 

84,269 

France. 

11,222 

4,315 

China. 

1,387 

6,531 

South America . 

1,116 

.... omitted. 

Straits Settlements .. 

.. 505 

.... 7,544 

West Indies. 

399 

.... omitted. 

Holland . 

101 

44 


These are some of the minor troubles that await the statistician. 
In the present case it is not of much consequence. But the next 
table in the Indian Tradt Journal^ a very interesting one, is in some 
respects a real puzzle. It gives the prices of sugar in Calcutta, per 
maiind of 82 lbs., for every month in 1905, and for the first five 


months of 1906. 

The figures are as follows * :— 

Java. 

Beet. Mauritius. White. 

Native 
Raw Sugar. 
Gur. 

1905. 

K. a. 

P. 

K. 

a. 

P- 

R. 

a. 

P- 

R, 

a. 

P- 

January .... 

9 0 

0 

.. 9 

2 

0 . 

. 8 

14 

0 

4 

12 

0 

February .. 

10 0 

0 

.. 10 

0 

0 . 

. 9 

14 

0 

., 4 

12 

0 

March...... 

9 12 

0 

.. 9 

15 

0 . 

. 9 

13 

0 

.. 4 

12 

0 

April . 

9 4 

0 

.. 9 

6 

0 . 

. 9 

2 

0 

. . 0 

4 

0 

May . 

9 7 

0 

.. 9 

6 

0 . 

. 9 

7 

0 

.. 5 

4 

0 

Jline . 

8 10 

0 

.. 8 

10 

0 . 

. 8 

8 

0 

.. 5 

4 

0 

July . 

8 9 

0 

.. 8 

7 

0 . 

. 8 

9 

0 

.. 5 

4 

0 

August .... 

8 0 

0 

.. 7 

14 

0 . 

7 

10 

0 

.. 5 

0 

0 

September .. 

8 0 

0 

.. 8 

0 

0 . 

. 7 

15 

0 

.. 5 

8 

0 

October .... 

7 13 

0 

.. 7 

12 

0 . 

. 7 

13 

0 

.. 5 

8 

0 

November .. 

7 8 

0 

.. 7 

4 

0 

. 7 

4 

0 

.. 6 

4 

0 

December .. 

7 3 

0 

• • / 

2 

0 . 

. 7 

2 

0 

6 

4 

0 

A verage .. 
1906. 

8 9 

6 

.. 8 

9 

2 , 

, 8 

7 

11 

.. 5 

5 

0 

January .... 

6 9 

0 

.. 6 

8 

0 . 



. 

.. 6 

4 

0 

February .. 

6 11 

0 

.. 6 

9 

0 . 

. 6 

14 

0 

.. 6 

4 

0 

March...... 

6 8 

0 

.. 6 

6 

0 . 

. 6 

9 

0 

.. 6 

4 

0 

April .. .... 

6 6 

0 


— 

- 

. 6 

7 

0 

.. 6 

4 

0 

May ...... 

6 7 

6 


— 

- . 

. 6 

9 

0 

.. 




The great value of this table is that it shows how nearly the prices 
of German or Austrian granulated, white Mauritius and white Java 
correspond. Their fluctuations also correspond with those of the 
world’s price of sugar. But the prices of native raw sugar’ have 

* 12 Pies = 1 Anna — Id. 

16 Annas 1 Kupee = Is. 4d. 
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eyidently no relation with these. At the top of the market, when white 
sugar was at 10 rupees per maund, native raw was at 4 rupees 
12 annas, delivered in Calcutta, As the price of imported sugars 
gradually declined to 9, 8, 7, and 6^ rupees, the prices of native sugar 
rose to 5 R. 4, 5 R. 8, and 6 R. 4 per maund. So that in March and 
April, 1906, when white sugar was at 6|- rupees, native low brown 
raw sugar (gur or jaggery) was at 6 rupees, 4 annas, almost the same 
price. There are no doubt very good reasons for this, but we do not 
know them, we can only guess. One thing is certain, that native raw 
sugar is, no doubt owing to cost of carriage among other reasons, and 
perhaps also to superior quality, much higher in price in Calcutta than 
it is at Gawnpore. Here are the prices, per cwt., of raw native sugar 
at Cawnpore compared with the prices of white imported sugar in 
Calcutta for a series of years, as given in the Financial Statement 
of the Government of India:— 


Price of refined leet-sitgar at Calcutta and of Indian raw sugar at 
Caw7ipore on or about the 1st September of each year. Per ciot. 




Calcutta 

Cawnpore 



(Germau Crystals), 

(gur or iaggery). 



K. a. 

P- 

K. a. p. 

1898 

• • .. 

.. .. 10 8 

1 

4 16 2 

1899 ,, 

«• • » 

11 13 

2 

4 15 2 

1900 


.. .. 12 6 

9 

6 12 11 

1901 .. 

.. *, 

.... 10 10 

10 

.... 6 0 9 

1902 , 


.. 9 11 

2 

4 11 9 

1903 

* * ,. 

.... 10 11 

6 

.... 5 11 7 

1904 

.. .. 

.. 10 8 

9 

6 6 6 

1905 .. 


.... 10 14 

3 

.... 5 14 2 


The price of raw native sugar at Calcutta for September, 1905, as 
given by the Indian Trade Journal per maund, would work out nearly 
10 rupees per cwt. The difference between that and the figure of 
5 E. 14a. 2p. as the price in Cawnpore may perhaps be explained by 
cost of carriage and superior quality. In any case it is evident that 
the prices of imported sugar and of the native article are not governed 
by the same influences. When India becomes a competing country 
as a seller in the markets of the world this anomaly will disappear. 


G. M. 


Eeports from Austria state that snowstorms have been raging 
within the past few days. This unseasonable weather is bound to 
affect the beet crop. 
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INTEENATIOISTAL COMMISSION FOE UNIFOEM METHODS 
OF SUOAE ANALYSIS. 

Tke International Commission for Uniform Methods of Sugar 
Analysis was organised in 1897 at the suggestion of the German 
export trade. Its principal object was to bring to an end tbe 
differences wbicb bad too frequently arisen between tbe continental 
chemists and their English confreres and in general to unify the 
methods of analysis of sugars, syrups, molasses, beet, &c. It does 
not profess to decide commercial questions outside the scope of 
chemistry, such as the taking of samples, but it may intervene in 
such matters to the extent of giving advice. 

The first meeting of the Commission took place, as above mentioned, 
in 1897, at Hamburg; the second was at Yienna, in 1898; the third 
in Paris, in 1900; and the fourth in Berlin, in 1903. 

The fifth meeting took place in Bern, in August last, and was 
presided over by Prof. Herzfeld (as on previous occasions). Germany 
was represented by Prof. Herzfeld, Dr. Hermann (Hamburg), Dr. 
von Buchka, Dr. Plato, and Prof. Brodhuhn; Austria by ]Mr. F. 
Strohmer and Dr, Nevole; France by Messrs. Saillard, PeUet, 
Dupont, Yilmorin ; Belgium by M. Sachs ; Great Britain by Messrs. 
Watt (Liverpool), Main and Macdonald, the chemists of Messrs. H. Tate 

Sons; the United States by Dr. Wiechmann; Java by Mr. H. C. 
Prinsen Geerligs; and Eussia by Prof. Schukow. 

The first question which came up for discussion was that of the 
estimation of invert sugar (glucose) in the sugars of commerce. The 
continental chemists, and especially those of Geimany, carry out this 
estimation in general by first clarifying the sugar solutions with 
lead sub-acetate (wherein the excess of lead is precipitated) and then 
treating them with Fehling’s solution. The British chemists also 
adopted this method some years ago, but have abandoned it since for 
some unknown reason, all save Mr. Watt, who has retained its use. 
Dr. Herzfeld thought that this difference of procedure was the 
principal cause of the errors revealed in the different results, and was 
particularly the reason why the British chemists found traces of 
glucose in every specimen of beet sugar. It was suggested that the 
British chemists should adopt the clarification process. The latter 
could not see their way to this, but it was hoped that in time an 
understanding would be reached. A sub-committee was formed to 
reconsider the question. It was composed of Messrs. Watt, Main, 
Herzfeld, von Buchka, Strohmer, Nevole, Schukow, Saillard, and 
Sachs. The committee wiE also discuss whether it be convenient to 
alter the composition of Fehling’s solution. 

Dr. Wiechmann presented a report on the taking of sugar samples. 

Mr.Saillard submitted a paper on the ‘‘Form of Analysis Certificates.” 
specially recommending the form of certificate which is in use in 
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Belgium. No decision was come to on these two questions; they 
will first receive more detailed investigation. 

Dr. Herzfeld made some proposals for the adoption of fixed colour 
standards in the place of the Dutch standards at present in use. He 
submitted for inspection to the meeting some samples of coloured 
grains of glass. At the same time he did not advise their employ¬ 
ment, as the comparison of the colours could only be made in 
solution. The meeting unanimously expressed the opinion that the 
valuation of sugars bj^ means of colour tests should be entirely 
abandoned, such a system being contrary to all practical and 
scientific knowledge. 

Messrs. Wiechmann and Pellet made some observations on the 
infiuence of lead acetate in sugar analysis. The further discussion 
of this subject was postponed. 

Messrs. H. Pellet and F. Sachs then drew attention to certain 
improved methods of analyzing sugar beets. The meeting decided 
that the analysis of beets should be no longer made by alcoholic 
digestion but by aqueous digestion; and Messrs. Pellet, Sachs, and 
Herles were invited to supply further details of their procedure. 

M. F. Dupont presented a communication on the adoption of a 
20-gramme normal weight for the polarimeter, but the meeting 
rejected his proposal without any discussion; practically all the 
members pronounced in favour of a normal weight of 26 grammes. 

M. Strohmer finally submitted a report on the testing of beet seed. 

The President then took occasion to criticise certain resolutions put 
at the Borne Congress of Applied Chemistry, in particular the 
proposal of M, Yillavecchia with regard to the unification of the 
methods for the fiscal supervision of sugar works.—(After F. Sachs 
in the Bitererie Beige.) 


COMPABATIYE TEST OF WATEB-DBIYEN AND BELT- 
DBIYEN CENTBIFHOALS AT EWA MILL. 


The staff of the Ewa Plantation Co., Hawaiian Islands, have 
recently been undertaking some comparative tests of the efficiency 
of water-driven and belt-driven ceiiti'ifugals resj^ectively and have 
published their results in a recent number of the Ilawanaii Planter b* 
Monthly. Their report is as follows:— 

“The accompanying figures are the results of the comparative test 
of water-driven and belt-driven centrifugals made at Ewa Mills, 
August Sth to August 11th, inclusive. 

“ While making this test, great care was taken to have, as neaily 
as possible, the same quality of masse-cuite to dry,—in each case 
No. 3 of low purity, which was rather sticky and dried slowly. 
When making No, 3 we generally have ten cooler cars of masse-cuite 
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per strike. Half of eack strike (five cars), was therefore given to 
each set of centrifugals. Masse-cuite was sampled, at each third 
machine, from the mixer gates. A sample of molasses was taken 
every twenty minutes from the flume directly behind the centrifugals. 

“ The belt-driven machines proved superior in almost every way. 
While the belt-driven machines would be running full speed in less 
than one minute after starting it took the water-driven machines 
from five to ten minutes to reach full speed. 

“Also the belt machines dried more sugar, using less fuel oil in a 
given time, drying the sugar better, and discharging the molasses of 
lower purity than the water-driven machines. Furthermore, a much 
larger quantity of sugar crystals passed through the screens of the 
water-driven machines; which fact may be readily proved by the fact 
that the percentage of recovery of raw sugar on weight of masse-cuite 
was 5*7^ greater in the case of the belt-driven machines. This is 
probably due to the rapid start of the belt-driven machines which 
cakes the sugar more rapidly to the side of the machines, thereby 
preventing much small grain from passing through with the molasses. 

‘ ‘ This advantage of a rapidly-starting machine is directly contrary' 
to the claim made by one of the makers in favour of a slow-starting 
machine for drying second sugars: 

TABLE A. 


40 IX. Watebl-Diiivex. 







ISTo. 





Boiler 

Temp. 

Oil 



Duration 


Pressure 

of 

Burn- 

Gallons 

Date. 

of 

Motive Power. 

per 

Peed 

ers 

Fuel Oil 


Test. 

square inch. 

Water, 

used. 

Burned. 

Aug. 8.- 

—10 hrs. 

20 in.X 10 in.XlO in. 
3 Duplex Pumps 
Working as Com¬ 
pound . 

120 lbs. 

178° F. 

2 

575 

Aug. 10,- 

— S hrs. 

20 in. X10 in. X10 in. 







3 Duplex Pumps with 
direct steam 

100 lbs. 

180° F. 

2 

637 



30 IX. Belt-Dkivex. 




Aug. 9.- 

— 10 his. 

Corliss Engine 

16 in. X 36 in. .. 

120 lbs. 

180° F. 

1 

343 

Aug. 11.- 

—10 hrs. 

Corliss Engine 

16 in. X 36 in. 

120 lbs. 

182° F. 

1 

361-37 


TABLE B. 


40 IX. Wateh-Erivex. 



No, of 

Water 

E. P. M. 

Size 

libs- Sugar Dried 

Date. 

Centri¬ 

Pressure 

of 

of 

per Gallon Oil 


fugals. 

at Pumps. 

Centrifugals. 

Screen. Consumed. 

Aug. 8 .-— 

13 

180*200 

800*900 

00 

16-5 

Aug. 10.— 

13 

200*210 

850*950 

00 

12*9 



30 IX. BBXiT-DmvEx. 



Aug. 9 .— 

32 

., 

1400 

00 

47-7 

Aug. U.— 

32 


1400 

00 

42*6 
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TABLE C. 

40 IN. Water Driven. 

Polariza- 


Date. 

Purity 

Purity 

Lbs. 

Lbs. 

Recovery of 

tion of 


Masaecuite. 

Molasses. 

Molasses. 

Sugar. 

Raw Sugar. 

Sugar. 

Aug. 8 .— 
Aug. 10.— 

. 48-4 

47*2 

40 \ 

37'7 j 

70,308 

17,760 

20'16 

78^^ 

77.40 



30 IN. 

Belt-Driven. 



Aug. 9.— 
Aug. 11.— 

■ 47*7 

■ 47-7 

36*6 \ 
35*4 ,f 

91,016 

31,750 

2 o* 8 d 

79*4° 

78*5° 


“ In favour of the belt-driven centrifugals the following points will 
be noted:— 


“Lower purity of molasses from approximately identical 
masse-Guite (2J-2 to 3^^). 

“ Larger percentage of recovery (5*72). 

“ Increase in polarization (1^ to 

“ Large increase in pounds sugar dried per gallon of oil con¬ 
sumed (approximate 30 lbs. per gallon). 

“ Note, —The same Babcock & Wilcox boiler was used in all four 
tests, having been fired with other fuel, and having steam up before 
starting test, so as not to interfere with the measured quantity of fuel 
oil. Although the two oil burners were unable to keep up steam 
when the direct acting steam pumps were used, when the pumps 
were compounded a great saving of fuel resulted. 

“ The third test had to come to a close at the end of eight hours on 
account of the oil supply tank being of insufficient capacity to hold 
enough fuel oil to continue. 

“ The result of the four tests shows a very extravagant use of 
power, steam, fuel, as well as inferior qualities as a sugar dryer on 
the part of the water-driven centrifugal.” 


We hold no brief for any particular design of centrifugal; but we 
oannot help thinking that the above isolated instance of the alleged 
superiority of the older over the newer form of drive is supplied by 
men predisposed in favour of the belt-drive. At any rate certain 
important considerations seem to have been ignored or omitted. 

It is obvious that belt-driven machines are as perfect today as they 
have ever been in the forty years they have been before the public, 
while the water-drive has only been in use less than ten years and the 
latest specimens are a great improvement over the earlier ones of 
seven or eight years ago. It would only be fair to know when the 
Bwa water-driven centrifugals were pui'chased. They are said to 
take five to ten minutes to get up full speed. As, however, there are 
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other similar batteries in the Ha\yaiian Islands, which with ISO lbs. 
water pressure and 2 nozzles reach full speed (900-1000 revolutions) 
in 2J- minutes, the natural conclusion to draw is, either that Ewa 
battery is an early and now inferior design or else is not supplied 
with the requisite power to enable it to run at its best. As a matter 
of fact we believe the latest x^atterns of the water-driven machine can 
accelei’ate to full speed in 45 seconds with a load of 700 lbs. It is all 
a question of designing the machine to conform to the conditions and 
requirements of the particular service. Then again a comparison 
between 30 in. centrifugals on one hand and 40 m. on the other is 
hardly fair and diminishes the comparative value of the tests. Many 
experts hold that the work done by a centrifugal depends on the 
revolutions per minute, and not on the peripheral speed. Granting 
this, then the 40 in. machine ought to have run at 1,400 r.p.m. if it 
was required to di*y its charge as quickly as the smaller centrifugal 
did. 

But taking the test as we find it, it simply shows that the particular 
belt-driven machine was more economical of fuel than the given water- 
driven one. It would then be pertinent to enquire whether the 
respective machines were of contemporary manufacture, or whether 
some 8 or 10 years separated the dates of their construction. Apart 
from this, the only outstanding result of these trials would seem to 
be that a quick-starting centrifugal is superior to a slow-starting 
machine, whatever be the source of driving power. 

Where water power is not cheap and handy, resource must be had 
to belt-drive to work centrifugal batteries; and it is therefore a 
matter of coiagratulation that the manufacturers of the older design 
have brought their machines to such a pitch of perfection as to satisfy 
the requirements of a modem factory like that of Ewa. But when 
we find that there are already some 2,000 water-driven machines in 
use in up-to-date factories all over the world, and orders continue to 
come in for them in increasing volume, we cannot hut conclude, 
independent of the pro and con opinions of interested parties, that 
there are some very superior features in their design which must 
more than compensate for other possible drawbacks. PubHc opinion, 
as gauged by sales extending over a decade, must needs count for 
more than any number of expert views put forward by predisposed 
persons either in favour of the design or opposed to it for commercial 
reasons. 


The continental beet crops will not be up to last year’s average as 
regards weight per acre. In Bohemia, according to Ozarnikow, some 
districts seem to have as much as 15|‘ less roots per hectare. 


35 
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EEPOET ON THE ESTIMATION OE OLUCOSE BY THE 
YOLUMETEIO METHOD.* 

By Alexandeii Watt, E.I.O., E.C.S. 

In tlie estimation of glucose in beetroot sugar, the dillerences 
between the results obtained by Continental and British chemists 
have, for many years, been a source of trouble to buyers and 
sellers. 

In order to ascertain -whether, the diSerences were due to the 
sampling, one of the Liverpool Befiners in 1882 inaugurated a 
scheme whereby carefully mixed samples of sugar were sent to 
various Continental and British chemists for simultaneous analysis. 
This periodical distrihiitioii of test samples is still continued, hut by 
the Sugar Association of London, with very satisfactory results. 

Even in these samples the di:fferences in the glucose still ocouxTed. 
This led the British chemists to meet in Conference to ascertain the 
cause of these discrepancies. 

The first Conference took place in London in 1884, at which it was 
decided not to clarify the solution of beetroot sugar with basic 
acetate of lead before the estimation of the glucose. 

In 1890, at another London Conference, this decision was con¬ 
firmed. (Digest of Proceedings at a Conference of Chemists, 26th 
June, 1890. The Beetroot Sugar Association, London.) But in 
1890, the third London Conference, we had the advantage of the 
presence of our friends, Drs. Herzfeld and Hermann, who succeeded 
in persuading the meeting to adopt the plan of clarifying the 
solutions before testing in order to obtain uniformity in the method 
of working, although many of the chemists present were of opinion 
that all copper reducing bodies should be returned as glucose. The 
decision come to in 1896 was adhered to for some years, but the 
difierences in the amount of glucose found still continued. (Digest 
of Proceedings at a Conference of English and German Chemists, 9th 
September, 1896. The Beetroot Sugar Association, London.) 

In a recent examination of the results of the analysis of the test 
samples before mentioned, it was found that almost invariably the 
British chemists recorded a higher amount of glucose than their 
Continental colleagues, and it is rather an unfortunate coincidence 
that these lesults should so exactly agree with the commercial 
interests that they represent. 

In an average of about 100 analyses of the test samples made 
during the last 10 years, it was found that the amount of glucose 
recoi'ded by the Biitish chemists was moi'e than three times that of 
the Continental ones. 

* Head at the International Coramissiou for Uniform Methods of Sugar Analysis at 
its Session at Bern, August, 1906. 
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My own testings of clarified and unclaiified solutions of beetroot 
sugar show an average difiei'eiice of only 6^' of the glucose present, so 
that the great difference of 3001 in the case of test samples must be 
due to some other causes than clarification. 

In the ordinary course of analysis of the commercial samples of 
sugar, the differences in the amount of glucose found, although 
actually very small, have had an undue importance attached to them 
on account of the effect of the coefficients used for assessing the 
injurious action of the glucose. 

Thus, a sugar containing -25^ of glucose is multiplied by the co¬ 
efficient 3, but if -26/^' is found, the coefficient is increased to 5, 
causing the rendement to be reduced by *75'^' in the one case, and by 
1'32 other. A diffei'ence of between the two analyses is 

thus magnified to ’55|' in the reduction of the rendement. Similarly, 
in the case of second running sugars, when the amount of glucose 
passes the coefficient is increased from 3 to o, which may 
increase the error 100 fold. 

When the amount of glucose lies in the neighbourhood of the 
critical points '267 and if great differences in the rendement are 
to be prevented, from ten to 20 times greater accuracy is demanded 
than is required for the estimation of the ash. 

The process for the estimation of glucose in use in Great Britain is 
the volumetric, and an examination of it has shown that, as usually 
worked, it is liable to many sources of error, and it is to the employ¬ 
ment of that process by British chemists while the gravimetric is 
employed on the Continent that I am inclined to attribute the 
differences found, and not to the failure to clarify the solutions as 
generally supposed. 

When the amount of glucose in any sample of sugar is under 1|’ 
very slight variations in the procedure give rise to large percentage 
errors. Bor instance, varying the amount of Fehling used, the 
strength of the sugar solution, the alkalinity of the solution or the 
time of boiling, gives in each case a different result. But the most 
serious error is caused by neglecting the effect of the presence of 
sucrose, which mav give a result which will differ from the truth by 
202:tol50,^. 

Attention to this was first drawn in 1874 by Dr. J. W. Gunning 
(La Saccharimetrie et Tlmput sur le Sucre, Amsterdam, 1875) in a 
report to the Dutch Government on saccharimetry and the sugar 
duties. 

In 1884 Mr. J. W. Biggart [The Sugar Cane, 1885, p. 135), also 
pointed out that for his process the Behling’s solution should be 
standardized with a mixture of sucrose and invert sugar. 

At the first meeting of this International Commission in Hamburg 
in 1897 the same recommendation was repeated. 
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Notwithstanding this, I do not know of anyone who regularly uses 
this method in practice. 

In the gravimetric process the eSect ot the sucrose has been care¬ 
fully studied, and the tables of correction which have been made are 
generally used by those employing that method. Until the same is 
done for the volumetric process we cannot hope to get results which 
will agree with the gravimetric. 

Besides the fundamental error of ignoring the presence of sucrose, 
the varying conditions before mentioned may cause a diSereuce 
between two determinations of from tp 10^ of the glucose present. 

It is useless, then, to apply the volumetric process as ai present 
used to estimate the difference between clarified and unclarified 
solutions, as the error of observation is as great as the difference to 
be observed. 

A large number of experiments were made in order to ascertain 
how these errors could be avoided, with results that were often 
puzzling and contradictoiy. 

As you know, the conditions in the two processes are very different. 
In the volumetric, the volume of the solution is constantly altering 
according to the time of boiling and the amount of glucose in the 
sample. 

This was found to be a great source of error on account of the 
difficulty found in determining the end of the reaction. After the 
first addition of sugar solution and boiling, a filtered portion would 
show abundance of copper, after a further addition of sugar the 
amount of copper would be found to be less, but after three or four 
tests the copper would apparently increase and the end of the 
reduction was found very difficult to determine. The explanation is 
that instead of the volume being about equal to the number of ccs. 
added, it was found to be reduced to about one-half or one-third of 
the volume expected. This had the effect of keeping the amount of 
residual copper about constant, and also increased the alkalinity 
which greatly retarded the precipitation of the cuprons oxide,. This 
was remedied by the addition of water, and eventually by the use of 
an inverted condenser. The copper then diminished regularly with 
the addition of sugar solution. 

When a refined sugar contains only a trace of glucose, boiling with 
a small quantity of Fehling’s solution (1 cc.) causes a milky precipi¬ 
tate of cuprous hydrate of a pale yellow colour, which usually passes 
through the filter paper, and often in spite of the addition of hydrate 
of alumina or kieselguhr it is impossible to get it bright enough for 
testing with acidified potassium ferrocyanide. Long continued 
boifing remedies this (but the solution has to he reduced to about 
half its bulk), probably by dehydrating the cuprous hydrate, and 
converting it into the heavier cuprous oxide. The difficulty can also 
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be obviated by tbe addition of sodium hydrate, sodium acetate, sodium 
chloride or Eochelle salt. 

When a larger amount of Pehling (10 cc.) is used this difficulty 
does not occur, which I attribute to the amount of alkali present, 
indeed it is the alkali that seems to be the determining factor in the 
amount of reduction that takes place. 

This action of alkali was observed in 1872 by Mr. T. L. Patterson 
(The Sugar Cane, 1872, p. 241), who found that the complete pre¬ 
cipitation of coppei' was prevented by the addition of an excess of 
caustic soda to the Pehling’s solution. 

I have found that the action of excess of alkali has a still greater 
effect on the action of the sucrose on the Pehling’s solution. 

When a solution of 20 grms, of sucrose in 100 cc. water was 
gradually added to 1 cc. of Pehling’s solution and boiled without 
allowing the solution to become concentrated, 11 grms. of sucrose 
reduced 1 cc, of Pehling solution. When the solution was con- 
centi'ated to about one-thii*d of the maximum volume, llf grms. were 
required, and when 1*23 grms. of caustic soda were added to the 
sucrose solution and boiled with scarcely any loss of water, 20'3 grms. 
were required. 

The action here seems to be one of inversion being greatest in a 
dilute solution, less in a strong solution, and about half as much in 
the presence of caustic soda. The influence of the amount of Pehling 
used, on the result of the test, may also be considered as the effect of 
dilution and the amount of alkali present, 

Mixtures of sucrose and invert sugar were made in the proportions 
usually found in beetroot sugar, and the amount of invert sugar 
estimated in the ordinary way, using a solution of 19 grms. of sucrose 
in 100 cc. (to represent 20 grms. of sugar of 951 pol. and amounts of 
invert sugar equal to from *025 ^ to 1^* 

The amount of invert sugar found was in every case greater than 
that taken, and the excess found varied from 150^ in the case of the 
largest amount, to 20 ^ in the case of the smallest. 

If these results are considered as tests of the standard of the Pehling 
solution, we get glucose equivalents for 10 cc. of Pehling from *0215 
grms. to *0458 grms. instead of the amount for pure invert sugar of 
'055 grms. 

If then, instead of using the glucose equivalent for pure invert ^ 
sugar, the equivalent corresponding to the amount of glucose and 
sucrose were used, the error due to sucrose would be eliminated, as is 
the case with the gravimetric method. Until these equivalents are 
determined under fixed conditions, the result of the ordinary process 
can be corrected by preparing a solution of pure sucrose and invert 
sugar in the exact proportions found in the sample, which is then 
used for standardizing the Pehling’s solution under the conditions 
employed for testing the sample. 
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The glucose found in the sample niultiphed by the ccs. of the 
standardizing solution and divided by the ccs. originally used, will 
give the glucose free from the sucrose error. 

If a clarified solution is used, it is also necessary to clarify the 
standardizing solution, before titration. ^^Hien the above mentioned 
errors are corrected, I believe that the volumetric method is capable 
of estimating much smaller quantities of glucose than the gravimetric, 
and with an equal degree of accuracy. 


ON UNIEOEM METHODS OF ANALYSIS OF CANE 
FACTOEY PEODHCTS. 

By H. Pellet. 

Whilst it is highly desirable, if not even indisijensable, to arrive at 
uniform methods of analysing saccharine materials in general, we 
think that this is especially needed in the case of certain products 
met with in the cane sugar industry. In the beet siicrerie the 
methods of analysis may he more or less modified without affecting 
the results obtained, but, as regards the products of the cane factory, 
many years’ experience has shown us that it is almost impossible to 
arrive at concordant results E the same method of analysis be not 
always followed. 

Admitting that some agreement has been reached, for example, as 
to the manner of determining the percentage of sugar in megass, it 
appears to us that chemists engaged in the cane sugar industry ought 
to come to an understanding as to a general method of analysing the 
various products of the cane, such as the juice, syrups, masse-cuite, 
molasses, and sugars. Until this is done most of the analytical data 
now published must remain open to criticism, for when thS same 
methods of analysis are not adopted the results obtained are no longer 
comparable, and this frequently gives rise to interminable and 
useless discussions. 

We therefore wish that the unification of the methods of analysis 
of saccharine products should he studied by factory chemists in 
Hawaii, Louisiana, Mauritius, &c. We are aware that some steps 
have already been taken in this direction, hut in such instructions we 
have observed the recommendation of unsuitable methods. At the 
head of such a movement we ’would like to see the |3rincipals of 
laboratories and experimental stations connected with the sugar 
industry; for example, Messrs. Wiley and Prinsen Greerligs, 
associated with authors of technical treatises, such as Messrs. Deerr 
and Spencer. 

Uniform methods of analysis having once been established, it would 
then become necessarj- to make them known, so that they might be 
adopted in every cane factory laboratory. 
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The following are our observations and proj^osals in this direction;— 

1. The results of numerous experiments carried out some time ago, 
and in different countries, indicate that the use of sub-acetate of lead 
for clarifying cane products presents the following disadvantages:— 

(a) The sub-acetate precipitates the reducing matters from solution, 

(h) These precipitated reducing matters consist mainly of levulose. 

(c) An excess of the lead reagent modifies the rotatory power of the 
levulose remaining in solution. 

2. This causes :— 

(a) A decrease in the p)ercentage of reducing matters. 

(h) A modification of the direct polarization, due partly to the 
levulose precipitated, and partly to the infiuence of the excess of lead 
reagent on the remaining levulose. 

3. Exp'eriments have shown that the precipitation of the levulose 
is not proportional to the quantity" of levulose ]3resent, and varies 
with the nature of the other impurities (organic non-sugars, salts, Ac.,) 
and wfith the ratio of these to the le^nilose. 

4. The reducing matters can only be accurately determined in a 
Sfjlution of the original substance, or in one which has been clarified 
by a reagent having no action on the reducing matters (levulose). 

0 . The correct polarization (direct) can also only be determined on 
a solution treated by a clarifying agent which has no action on the 
reducing matters and no influence on the rotatory power of levulose. 

6. Pinally, the cryatalUzaMe sugar hi all products of the cane factory 
should he determined only after invej'sion hy Olergefs method, 

7. The levulose present in cane products being subjected to the 
influence of heat in the iDresence of salts, its rotatory power is found 
to be variable whilst its reducing power, as measux-ed by the copper 
test, remains unchanged. Hence it follows that in the case of all 
products of the cane factory it is impossible to calculate the proportions 
of levulose, and dextrose, and also the modifications or transformations 
of these two reducing siigai's during the manufactui’e. 

8. The pex’centage of solid matters, as determined by the Brix scale 
is alwa^^s in excess of the actual solids. The determination of solid 
matters should be directly determined by evaporation and drying, 
using our special capsules and adhering to our instimctions. - 

9. The calculated co-efficients of purity of cane products are all 
more or less faulty unless calculated from the sugar as determined by 
Clerget’s method, and the solid as determined by actual drying- As 
a rule they ai’e low and, in the case of molasses, the difference between 
the apparent and the true purity may he very great, as we shall shortly 
show. 

10- Until the unification of the methods of analysis has been effected 
we request all our colleagues to clearly indicate the method of 
analysis adopted before publishing any analytical results. To state 



508 


for example, wketlier the solution was clarified with sub-acetate of 
lead, neutral acetate of lead, sodium aluminate, hypochlorite of lime 
or of soda, animal charcoal, sulphurous acid, &c., &c. What method is 
followed for the determination of reducing substance, the crystallizable 
sugar, and the total solid matters. 

The following analysis of cane molasses may serve as an example 
of the diEerences observed w'hen one or other method of analysis is 


employed:— 

UiRST Method. 

Second Method. 

Third Method. 

Using sub-aeetate 

Using neutral 

Using Clerget's 


of lead for 

acetate of lead and 

inversion method 

clarification, and 

chloride of lime. 

Solids determined 


Brix = Solids. 

Brix == Solids. 

by actual drying. 

Brix. 

81-54 . 

... 81*54 .. 

.. 73*28 

Water. 

.. . 18*46 . 

... 18*46 . 

.. 26-72 

Polarization 

.. 32-40 . 

. 30*00 .. 

.. 36*40 

Total reducing matters 

.. 14-50 . 

15*98 .. 

15'98 

Ash (sulphated) 

.. 9*97 . 

9*97 . 

9*97 

Organic non-sugars 

. .. 24*67 . 

25*59 

.. 10*93 


100*00 . 

. .. 100*00 .. 

.. 100*00 

Apparent purity 

.. 39*7 . 

36*8 ... 

49*6 

Organic non-sugars % 

on 



Polarization 

... 76*1 . 

85*3 .. 

27*4 

Organic non-sugars % 
Ash. 

on 

247 . 

256 .. 

109 

Eeducxng matters | 
Polarization 

on 

44*7 . 

53*2 .. 

43*9 


Similarly, from the crystallijzable sugar as determined by Clerget’s 
inversion and the apparent solids as indicated by Brix, an intermediate 
purity of 44*6 T^ould be obtained. The great difference in the 
percentage of organic non-sugars as indicated in the table is due to 
the fact that these are indirectly determined by difference. 

Und.er these conditions the usual method of analysis (No. 1) is of 
very little value for the control of a cane sugar factory, and in any 
case the results obtained in one factory are not comparable with those 
obtained in another factory if the canes differ in saccharine richness 
or in any special constituent. 

Finally, according to the methods of treating the juice adopted in 
different factories simple defecation, carbonatation, electrolysis, 
ifeo.), the composition of the after-products varies so much as regards 
ash, total reducing matters, and the composition of the reducing 
matters, &:c., that the apparent composition as determined by the 
usual methods of analysis ceases to have any significance. 

On the other hand, when the analyses are made by method No. S 
(in the table), the results obtained express the actual composition of 
the material analysed, enabling one to trace the modifications or 
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transformations to wHcli tlie material is subjected duiing tbe manu¬ 
facturing operations, and to draw interesting and practical conclusions 
sucb as could never be drawn from the data now generally obtained. 

Although the methods of analysis which we recommend for ascer¬ 
taining the actual composition of the products of the cane sugar 
factory have been already described in various publications, we hope 
that a resume of same may be of interest to those chemists who are 
not yet acquainted with them and who might be willing to try them, 
and then compare the results with those obtained by the methods of 
analysis they are now using. 

Aitalysis of Molasses. 

1. Determination of the total solids. 

Weigh 3 grams of molasses into one of Pellet’s special metal cap¬ 
sules containing about 10 grams of pumice stone, and note the total 
weight. Dilute the molasses with a little boiling water, add one drop 
of ammonia, and mix. Dry at 102°-10o'^C. to constant weight, which 
will be complete in from to hours if the drying-oven be 
previously heated to the required temperature. 

Sand may be employed in place of pumice stone, and the ordinary 
metal or porcelain capsules may also be used if a sufficient area of 
the material can be exposed. The addition of one drop of ammonia 
prevents any slight decomposition during dessication should the 
molasses be acid. Very concordant results are obtained after a few 
trial tests. 

2. Direct polarization. 

A solution is prepared containing six times the normal weight 
(16*19 grams) in 300 cc. or three times the normal weight (26*048 
grams). To 50 cc. of either of these solutions are added a few cc. of 
a freshly prepared and concentrated solution of chloride of lime, or of 
hypochlorite of soda, until the colour of the solution is distinctly 
yellow. Then add two or three cc. of neutral acetate of lead and 
dilute to 100 cc. Any bubbles on the sui'face of the solution are 
first removed by allowing a few drops of strong alcohol to flow down 
the neck of the flask. The volume is then brought up to the 100 cc. 
mark, and the liquid mixed and filtered. The clear filtrate is 
polarized in a 200 mm, tube, the reading giving the direct polarization 
in the case of the 16*19 normal weight solution, and being doubled in 
the other case. The crystallizable sugar is determined in another 
portion of the filtered solution by Glerget’s inversion method, with 
the usual precaution, the temperature of the solution being tbe same 
before and after inversion. 

3. Determination of tbe reducing substances. 

This is carried out on a portion of the original solution (containing 
three or six times the normal weight in 300 cc.). To 50 cc. of copper 
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liqtior tkore a,re added o. 10, or 20 cc, of this solution, or as much as 
will contain from 0*10 to 0*15 of reduciuji,* matters. Idio volume of 
the mixtui’e is made up to 100 cc. and th(i llask immersed in. 
boiling water until the contents a.ro heated to 87-8S^'(h, tins tempiU’a- 
tur(^ being maintained for two or three mitiuios. Add oO cm of cold 
water, filter, wash the precipitate witli hot water, ignite in a mutile, 
and calculate the percentage of total reducing matters from the wtdght 
of cupric oxide obtained. 

(Note. —For further details see The InternatUnial Hugar Journal 
for August, tOOG, p. 414.) 

4. Determination of the ash. 

The us\ml method for “ sulphated ’’ ash is to he adopted. 

(Once in possession of results so obtained, cliemists ha^m only to 
compare tlie same with those indicating apparent composition to be 
convinced of the small value of the latter. 

'the eiTors that appear in the analysis of molasses by the usual 
nudhod exist, though in a less pronounced form, in tlic analys(%s of all 
intermediate products of the cane sugar fVujtory, and in order to arrive 
at accurate results the same method of analysis must be adoi)ted as 
has been described for molasses. 

xV natural objection to our proposal is that the methods are too long 
for the practical control work of a sugar factory. This must ho 
admitted, but it remains to be shown wLat has been done in factories 
where we have established chemical control for over twelve years. 

xV summary of the chemical control is drawn up at regular intervals, 
which may be weekly or at intervals of eight or of ton days, when stock 
is taken of the material in hand. For controlling the work day by 
day the most rapid methods of amilysis can bo employed; for example, 
tlie direct polarization after clarification with sub-acotato of lead, and 
the determination of reducing substances by decolouration of the 
(•-op})er liquor. This is quite sullicient ju'ovided that the yohxmo of 
subacetate used h)r clarifying each product of the factory be deter¬ 
mined once? every week, so that the results obtained may be strictly 
<'omparative. 

This being doiux, a sanqdo of ouch product of tlu^ factory is analysed 
by the more exact niethod (No. Ji); that is to say, a siunple el the 
juice, syrup, masse-cuitc, molasses, sugars, &c. Tlu^ true (‘omposition 
of each ].)roduct being thus ascertained, a suitable correction is a/pplital 
to the average of the daily resxilts obtained by the morn rapid UHsthods 
of analysis, whereby the latter are rendered much mor<^ rediabie. 

Froceediug on these lines it becomes po.ssiblo to explain why a well 
crystallized masse-cuito, having an apparent 2 )urity of 0()*0 appears to 
give a higher yield of sugar than another xnasso-cuiito of equal, or 
even higher purity. It is because the aettad parifij of the first 
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product was between 66 and 67, and that of the latter between 63 and 
64. The more exact method of analysis also gives us more informa¬ 
tion regarding the composition of the impurities present; in a word, 
it informs us as to the comparative qualities of the pi'oclucfcs analysed. 

We hope soon to have the satisfaction of seeing our proposals 
adopted, namely, the unification of the methods of analysis of the 
principal products of the cane sugar factory. Useless discussion 
between colleagues working by different methods will then he 
avoided. 

When onr colleagues have become familiar with the use of hyp) 0 - 
chlorites for clarifying sugar solutions (as prepared by Zamaron) they 
will find them equally applicable iu variable proportions to all the 
products of the factory, and thus be able to dispense with all other 
clarifying agents, with the exception of the neutral acetate of lead. 

Although w'o are obviously in favour of uniform methods of 
analysis, we are in no sense opposed to modifications so long as there 
are real improvements. If to-day we suggest a certain method it is 
because the same has proved trustworthy in several largo factories 
iulopting different methods of treating tho juice. Moreover, the same 
method of control has also been successfully applied in tho refinery 
and distillery working with ca.ne products. If, on the other hand, 
certain of our colleagues should see reasons for modifying our pro¬ 
posed method, we are ready to adopt such modifications after trial. 
In a word, we believe that at present our method of control is the 
only one capable of yielding reliable and strictly comparative results 
in raw sugar factories, refineries, and distilleries, in wliich cane 
products are treated, and of yielding identical results when the same 
product is analyzed in different laboratories, which is far from being 
the case at present. 

By wcxy of concluding these observations, we would request the 
principal chemists engaged in the cane sugar industry to repeat the 
experiments we have made for jjroving that the tead precipitate has no 
injiaence on the pojarimtion^ neither in the case of molasses nor of 
sugars, and consequently that tho correction applied by Messrs. 
Horiio, Deerr, Wiechmann, and many others, is quite unnecessary. 
The true polarization, or, more cuuTectly, the crystallizable sugar, 
can only bo determined in ca-no products by Clorget’s inversion 
method, and this holds good for raw sugars as well as for molasses. 
The direct polarization, after clarification with hypochlorite and 
neutral acetate of lead, is alwa,ys lower than the true polarization or 
actual sugar content. 




512 


AN ACOUEATE COMMERCIAL METHOD FOE THE 
ANALYSIS OF SUGAR BEETS. 

By David L. Davold, Jun. 

(Read T^efore the Sixth Congrosa of Applied Chemistry, Rome, 

Italy, April, 1906.) 

The indirect analysis of the sugar beet by the juice method and th(^ 
use of the ti^ansposing factor, so much in vogue in the United States, 
is open to serious objections, for while it does not aifect the price paid 
by the factory, provided a reasonable control is kept over the factor 
by frequent direct analysis, it is bound to work injustice to individual 
farmers, while at the same time unduly favouring others. 

It has been our experience that the factor progressively diminishes 
as the harvesting and the beet-storing season advances, varying from 
0*95 in early September to 0*88 in late January. 

Frozen beets offer serious obstacles to the indirect method, and 
this condition may occur in most Northern States any time after 
November 1st. 

A factory slicing one thousand to twelve hundred tons of beets imv 
■ day must be in a position to make in its receiving laboratory froip 
four to five hundred analyses per day of ten working hours, and with 
the minimum working force. In good weather five hundred ton 
houses must handle this number. 

The practical workings of the much recommended instantaneous 
aqueous method have not been such as to secure its adoption, and 
about one hundred and twenty-five samples a day is the limit to the 
number that may he anal^^zed with any degree of accuracy by om^ 
chemist and assistant in one day, usirg the ordinary method of hot 
water digestion in a fiask. The latter method is oxitlined as 
follows:— 

‘‘Ten cc. to sixteen cc. of solution of lead sub-acetate of 54*3 Brix 
are placed in a 201*2 cc. sugar flask, and 52*096 grammes of shredded 
beet are introduced by means of a glass lud, assisted by a spray of 
water; the volume is finally completed to about 190 oo. A little 
ether is added to heat down the foam, and the whole heated in a 
water bath at 80*^ 0. for thirty minutes, rotating the fiask from 
time to time to promote extraction and facilitate the escape of 
air hubbies. Water is occasionally added so that the volume is 
completed to the mark at the end of thirty minutes. Cool to room 
temperature, add ether to dissipate any remaining foam, dilute with 
water to the mark, mix thoroughly, and filter.” 

The criticisms of this method are the following :—The introduction 
of the beet pulp into the fiask is painstaking and time consuming, a 
medium fineness of a shredded nature giving most trouble. The 
. rotation to secure proper extraction and get rid of occluded air, 
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when properly attended to, requires mucli attention and the I’epeated 
addition of ether, while careless operators, in practice, neglect 
rotation, particularly when in a hurry. Where 26*048 grammes ai*e 
used in 200*6 cc. dilution, the manipulation is more satisfactory, but 
the use of 200 mm. tubes requires the objectionable doubling of the 
reading. A double normal should alwaj^s be taken in commercial 
work, being more representative of the original sample, since perfectly 
intimate mixing cannot be counted upon where the chemist is 
dependent upon the unscientific helper to prepare the sample. Rapid 
and uniform cooling cannot be obtained without stirring the flask 
contents, which is difficult. After adding the final quantity of water, 
intimate mixing of the water contents, which is absolutely essential, 
is rendered difficult by the presence of the pulp. 

The author has overcome the objections to the method of hot water 
digestion mentioned above by substituting a beaker for the flask, and 
finally completing the mass to a certain weight, i.e., 209*2 grammes, 
instead of volume. A definite weight of water, and therefore a fixed 
volume of water also, cannot be added to a normal or multiple 
thereof of shredded beet, unless it first be ascertained that the 
diminishing volume of the definite weight of beet, due to increased 
specific gravity of the constituent juice with rise of sugar percentage, 
is without influence upon the polarization within the limits of 
accuracy of the saccharimeter. The Kaiser-Sachs’ modification of 
Pellet’s instantaneous diffusion directs the weighing of a quantity of 
water, 'i.e., 172 grammes, where a normal of pulp is used, into the 
counterpoised flask containing the lead solution. In a modification 
of this same instantaneous method by cold digestion, Pr. Sachs and 
A. Le Docte, while measuring 5 cc. solution of lead sub-acetate and 
177 cc. water upon 26*048 grammes of shredded beet contained in a 
copper capsule, in efiect use the principle of weighing. 

If a strictly representative juice could be expressed from the beet 
it would be possible to ascertain its specific gravity and thus calculate 
the gross weight of pulp, lead sub-acetate solution and water neces¬ 
sary to complete the volume to 201*2 cc. for beets of difierent sugar 
percentages. Obtaining the total solids in the beet and fx’om this 
subtracting the marc, while giving the real Brix or total solids in the 
juice, would not give the Brix by “ spindling,” having its equivalent 
in specific gravity, for well known reasons. 

Ordinarily the quantity of lead sub-acetate solution to be used may 
vary according to the condition of the beet, whether it be fresh and 
normal or unripe, spoiled, frozen or has been preserved in silos. At 
the moment of adding the lead sub-acetate the chemist can scarcely 
be expected to detect any of these conditions and will be guided con¬ 
siderably by the season, by experimentation with various quantities 
and noting the effect of lead solution upon the clear filtrate. The 
first step in the investigation was to ascertain how much would be 
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the weight of 52-096 grammes of pulp, 14 ec. of lead sub-acetate 
solution and wafer when mixed, digested, cooled to 20^-^ 0, (the 
average room temperature) and diluted to exactly 201-2 cc. Or if the 
weight varied, to establish tliiit variation. Sixty~oiie individual 
analyses were made in the following manner. The weights of the 
clean, dry, 201-2 cc. flasks were carefully ascortaiiaul, and the 
capacities in Mohr cc. determined. These latter were found to vary 
between 200-7(3 cc. and 201-2 cc., which, wliilo influoiu-ing the 
weight of the contents, and being of importance in the experiments, 
do not affect the |)olariKation. 

The several analyses were then made in the usual manner of the 
hot water digestion, the flask c-arefnlly wiped outside, and with its 
contents weighed and polarization made. The weight of the flask 
contents and tlie polarization were then corrected to 201*2 cc. 
capacity at 20“ C. The weight of the flask contents was found to 
vary between 207-67 grammes (for 11*97 beets) and 210*()S grammes 
for 17*92 beets), with the average of 209*2. This latter may 1)0 taken, 
therefore, as tlio correct weight to which the mass may ha adjusted in 
water digestion for beets in the receiving laboratory or for cossettes at 
the diffusion battery. It might be remarked here that the beets are 
purposely selected so as to get as many typos as possible, as regards 
shape, size, degree of ripeness, sugar contents, and frozen. The 
selection represents the pick of 500 to 600 tons passing along the 
conveyor to the automatic scale. 

Upon the basis of the weights, corrected as above stated, a caloiha- 
tion was made to see how much the polarizations would have been 
affected had the weight at the end of. the analysis been made up to 
209*2 gi’ammes in every case, 7.c, to the average weight and a 
constant quantity. The differences, partly plus and partly miiuxs, in 
some instances showed no variation at all, in others inappreciable, 
and in all cases, with beets containing less than 17^ sugar, they were 
well within the limits of accuracy of the piolariscope. 

The average of the minus differences was 0*0232, and of the plus 
dilferonces 0*032, most extreme results showing 0*09, 

0*06, 0-06, and 0*79. In these four cases, as in 18 other analyses, 
single beets only were taken, while in the remaining nine analyses 
but two beets were united. This was for the purpose of detecting any 
great irregulaTiti 0 .s due to individuals. But in a. receiving laboratory 
for cossette analysis where very many beets woi’c united for one test, 
any peculiarities wnnxld sink into insignillcancc? and show no (, eccen¬ 
tricities in variation. 

The axithor ha.s, therefore, dispensed witli the use of ii flask 
altogether in the analysis of beets and cossettes by the molliod of hot 
water digestion during the last sugar making season, substituting 
therefor a glass beaker, which is superior to a container of any other 
material because its weight can be kept constant. 
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Many tliousand individual analyses to determine tlxe purcliase prices 
were made with accuracy, speed and cleanliness, and it was well 
demonstrated that from 600 to 700 analyses may be made by one 
chemist, one assistant and one wash hoy in a day of ten working 
hours. 

The preparation of the digestion beaker was as follows:—A 
quantity of 3()0cc. Jena beakers was purchased, amounting to perhaps 
200 in number, all were placed upon a balaTice, one at a time, and 
the heaviest stdected. This was then provided with a tube of 

glass, sealed at both ends, provided with a rubber tip secured by 
copper wire, of suitable length to act as a stirrer. This heaviest 
beaker and its stirrer were then carefully weighed, and this weight 
was taken as the standard weiglit to w^hich all flasks and their re¬ 
spective stirring rods were to be brougiit. A metallic counterpoise 
was then made. In preparing the stirring rods for the other lighUrr 
beakers, metallic mercury was introduced into the hollow stirring 
rods, previous to sealing, in amount vsuflicieiit to bring them all up 
to the standard weight, v'.e. the weight of the heaviest and its stirrer, 
after which they were sealed. The beakers were thou etched with 
consecutive numbers, and the stirring rods as well to correspond. 



The phxn for handling the samples was as follows :—After throwing* 
the weighed pulp into the beaker, the weighing dish was rinsed free 
of traces of pulp into the beaker by means of an overflow pipette. 
This pipette can bo home-made, and is best constructed from a glass 
condenser-jacket, as shown in the illustration, which practically 
explaims itself. It is always filled to the same level, but the quantity 
drawn of! is regulated at the lower dotted line by sliding the glass 
tube up or down. The quantity to be drawn off is first determined 
by experiment and should bo sufficient in amount to allow fbr 
evoporation during the half hour digestion at 80^ 0. With the 
large bath in use this is a very uniform amount, and after cooling, 
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from four to five drops addition of water completes the mass to 209*2 
grammes, plus the weight of the beaker and stirrer. 

Two baths are necessary, one for digesting and one for cooling, and 
each should accommodate five baskets of ten beakers each at onetime* 
The baskets are best made of galvanized iron perforated with holes, 
provided with handles which act as hangers and have double brass 
wire strung across for separating the bealcers, soparatetl about three- 
eighths of an inch. These two wires, side by side, passing between 
each beaker, prevent clashing and resulting breakage. The bottom 
is lined with two-ply rubber, perforated. 

The farmer’s tickets accompanying the sample are placed in a tin 
case having a large brass number soldered to it, and a corresponding 
number is upon a basket. The basket placed with number facing the 
chemist, is filled with beakers in a certain order, and the sample 
tickets are slipped into the corresponding tin box in a similar order 
or arrangement. 

After digestion and cooling, the beaker is wiped outside (or allowed 
to drain and dry) and placed upon a balance, and with the contents 
brought with a few drops of water to the desired mass, i.e. 209*2 
grammes plus the counterpoise. The analysis is then completed as 
usual. 

This method will of course apply to sugar cane and bagasse 
analyses, where, weight being applied instead of volume, the 
quantities may be proportionately increased and the difficulty in 
sampling thereby overcome. 


SOIVIE HAWAIIAN SHaAE PAOTOBIES. 


I. The Hawaiian- Sugae Coheany. 

The Hawaiian Sugar Company, Limited, control one of the 
prosperous plantations on the island of Kauai, with headquarters at 
Makaweli, where the first cane was planted, under the co-operative 
system in the nineties by the present Company, 

The total area is approximately 6,500 acres held under long lease 
from Gay & Kobinson, and extending from Waimea gulch to Hana- 
pepo valley, a distance of several miles. 

Practically the entire area is under cultivation, and planted 
principally with the Lahaina cane, although a small area is given over 
to Caledonia, Striped Singapore, and Eose Bamboo canes. About 
402 plant and 60^ ratoons. 

The land has a gentle slope from the sea, the soil being a reddish 
loam, carrying pyroxide of iron. Soil is prepared for planting by 
three sets of Fowler steam tackle. Cultivation is by fertilization and 
irrigation. 
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The water supply for irrigation purposes is obtained from the 
"Olokele and Haiiapepe valley streams, the water flowing to all of the 
lands by gravity. 

Work upon the Olokele ditch, which is the largest engineering 
scheme of the kind ever undertaken in the Islands, was begun for the 
Hawaiian Sugar Company by M. M. O’Shaughnessy and his assistants, 
Messrs. McLennan, li. 0. Smalley, and Guy F. Rankin, in 1902, and 
was completed in 1904 after a vast amount of tedious labour. 

The ditch is about 14 miles long and traverses a rough, mountainous, 
rocky, and picturesque country overlooking the beautiful Olokele 
stream, which winds along over its rugged and rocky course many 
hundreds of feet below. Several lives were sacrificed before the huge 
task wms completed. Japanese labour was used upon the construction 
work. 

The Olokele stream is a branch of the Makaweli stream, which is a 
tributary of the Waimea river. The head of the ditch is located far 
in the mountains where a small dam of rocks has been built, causing 
nearly all of the Olokele stream to turn from its course and flow 
through four iron-grated intake tunnels into the main ditch, which 
conveys this large stream of water through several miles of rocky 
tunnels, out into an open country where the altitude is about 1000 
feet, thus allowing the water to he taken by numerous branch ditches 
to every portion of the plantation. The capacity of Olokele ditch is 
60,000,000 gallons in 24 hours. During September, 1905, the ditch 
was supplying the plantation with 40,000,000 gallons per day, while 
the Ilanapepe stream w'as furnishing 35,000,000 for the same length 
of time. 

Olokele ditch cost $350,000. Since its completion, by planting 
1,500 acres of new lands to cane, and increasing the output of the old 
lands, the Hawaiian Sugar property has become the banner planta¬ 
tion of Kauai. 

^he method of transporting cane to the mill is by a complete 
railway sj^stem, which consists of some 20 miles of main and portable 
field tracks. The eqxripment comprises nearly 500 cane cars having 
an average capacity of from three and one-half to four tons of cane. 
Three Baldwin locomotives handle the cars. Five and one-half miles 
of new trackage is under construction. 

In the (lovolopment of the property 2,200 skilled and unskilled 
laboimu’H are employed, who occupy several camps acljac(3nt to their 
work, where have been erected bettor liouaoa and better cainp.s for 
the accommodation of the men and their families than are found upon 
tlie majority of plantations. 

The labourers receive in addition to their wages, which average 
$20 per month, house I'oom, fuel, water and medical attendance, and 
have little patches of land where they raise vegetables. 


36 
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Tlie labour incident to the successful operation of this phintatien is 
handled under two systems, one-half of the labour worlciiifj;* under a 
co-operative or profit-sharing system, and known as company imm or 
contractors; the balance are day labourers, ptiid a regular rate per 
month of 26 working days. 

About 260 mules and horses are required in the genera,1 plantation 
work, which are given excellent care. Working (tattle a.re used to 
some extent. 

The average yield of sugar from all cane fields now under (udtiva- 
tion is between six and seven tons to the acre, but the plantation ha,s 
had fields that yielded much heavier. Cano grows to an immens(> 
height upon some of the tablelands near the Ilanapope valley, and 
ranks with any luised upon the Island of Ivauai. 

The old ditfusion mill at Makaweli, which wa,s the only one 
remaining within the territory, was used for the last time iii taking 
ofi the 1905 crop. A large 12-roller mill has been recently oroetod 
in its place by the Honolulu Ironworks, and is grinding the 1906 
crop. This new mill, driven by two Hamilton-Corliss ongitios of 600 
horse-power each, bears the distinction of being the largest single 
mill in the Islands, though Bwa and Hawaiian Commercial both havtj 
two 9-roller mills each. One engine drives the two remaining mills 
and the crusher. An Atlas engine drives the 18 knives, for chopping 
the cane, and the uiiloader which takes cane from the cars as they 
stand at the mill. Eight multituhular boilers of 175 horse-power 
each, furnish the power which drives all mill machinery. Cane trash 
and low-grade molasses are tuimed into the furnaces. 

The mill is supplied with the Doming apparatus, one 20 and one 
30-tou vacuum pan, twenty 30-inch Watson-Laidlaw centrifugals, 
six -iO-inch water-driven centrifugals, a 15-tou travelling crane for 
handling heavy machinery, a SOO-liglit Westinghouse electric plant 
driven by water-power, and much other machinery. The bagasse 
from the batteries is fed by an endless carrier to a roller mill for the 
purpose of extracting the water, and is then fed automatically to the 
furnaces. The mill extraction will be 952 system. 

In place of diffusion, settling tanks, mud presses, and the Doming 
system of clarification are used. Maceration is accomplished ])y 
utilmng hot water from the mud presses, which, will bo nn<lor 
complete chemical control. All cane brought to the mill is woiglmd 
upon the cars and then sent to the unloader, whicli dnnq)s it into 1 In^ 
carrier, ami it is then sent to tho Krajewiski crusher. 

The mill building is steel framed, covering uii area, of 102 X 65 
feet, and has galvanized iron roofs and sides. Connet5t(‘d with llie 
mill are the machine and blacksmith shoj)s, whore all re|)a,ir woik is 
done. Adjacent to these is tho locomotive roiuid-house, 
Company operate their own ice and electric plant, the entire mill 
and grounds being supplied with a system of incandescout lights. 
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In 1904, 13,000 tons of sugar was the output, while in 1905 the 
amazingly large amount of 21,200 tons was taken o:ff. The estimated 
crop for 1906 is slightly over 20,000 tons, while in 1907, 22 or 23 
thousand tons are expected. 

II. Kekaha Sugar Compaky. 

The Eekaha Sugar Companj^’s estate consists of Territorial and 
former Crown land leaseholds under sub-lease from the Xnudsen 
Estate upon shares. It extends from Kekaha to Polehale, a distance 
of twelve miles, varying in width from one-quarter to three-quarters 
of a mile. This plantation ranks as one of the prosperous properties 
on the Island of Kauai. 

The first cane was j)lanted on these lands by Oapt. 0. L’Orange in 
1878 and was all of the Lahaina variety. In 1880 A. Eaye and W. 
Meyer bought L’Orange out and harvested the first crop. H. P. 
Faye, the present manager, began planting in 1883 at Mana, where 
the most extensive portion of the present Company’s holdings are now 
situated. 

The Kekaha Sugar Company, Limited, was formed in 1898 and now'' 
controls an area of 23,000 acres, nearly all of which is planted in 
Lahaina cane. New Caledonia cane is now being tried upon a small 
scale, as it does not seem to be so susceptible to the ravages of the 
leafhopper as the Lahaina variety. 

The soil is deep, red loam, black adobe and marsh lands. The 
average annual rainfall is so limited that irrigation from artesian 
wells is necessary. The total rainfall for 1903 was 9*85 inches while 
during the fii'st eight months of 1905 but 2*78 inches was recorded. 
Four pumping plants fitted with five Eisdon high-speed pumps with 
an average daily output of 22,000,000 gallons are in use, also an 
electric pump driven from the mill and using trash for fuel when the 
mill is running. 

The cane is planted at elevations ranging from twenty-five to 
ninety feet. 

The 1905 crop was from 600 acres of plant and 720 acres of short 
and long ratoons, the total sugar output of the mill being 8,100 tons. 
In the cultivation of the soil from 1,500 to 1,800 pounds to the acre of 
high-grade fertilizer and nitrate of soda are used. This greatly 
stimulates the growth of the cane. 

Cano is transported from field to mill by rail, there being four miles 
of portable and some fifteen miles or more of permanent trackage. 
Five miles of the latter is of double track. The rolling stock consists 
of two largo Baldwin locomotives, 400 cane cars with an average 
capacity of 2^ tons each, and sixteen sugar cars. 

The plantation employs 956 skilled and unskilled labourers, most 
of the work being caiuied on by day labour, with the exception of 
cane cutting and loading, which is done under the contract system. 
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The labourers in addition to their "wages receive house room, fuel, 
water and medical attendance. The plantation does not maintain a 
hospital of its own, but contributes to the support of the "Waimea 
hospital, of which the various plantation inanngors of the district are 
trustees. The Company also support the foreign church of Waimea. 

The nine-roller mill consists of three 3-roller mills made by the 
Honolulu Iron Works a few years ago. The rollers ar(i 32 X 00. 
The cane is fed through a Krajewiski cnxsher. The hydraulic pressure 
upon each 3-roller mill is as follows, varying somewhat according to 
the fibre of the cane, &o.:—No. 1 mill, 250 tons; No. 2 mill, 275 
tons; No. 3 mill, 300 tons. Pormerly the mill was operated 
seventeen hours a day, during which time from forty to forty-five tons 
of sugar were turned out. In consequence of many new and efficient 
improvements made from time to time the mill can run night and 
day, and during a continuous run of twenty-two hours make from 
seventy-five to eighty tons of sugar. 

The principal mill apparatus consists of two (quadruple effects, six 
filter presses, one Honolulu Iron Works and one German vacuum pan, 
and a pan recently installed by Mr. Lorens^ with a total striking 
power of eighteen tons, thirteen centrifugals and the necessary pumps 
and other appliances. 

Sugar from this season’s cane crop was made with the aid of a new 
central condensation system recently put in by Consulting Engineer 
Lorenz. This system consists of one central condenser and one 
vacuum pump, to which two quadruple effects and three vacimm pans 
are connected. This condenser and pump does the work formerly 
done by five vacuum pumps. The new vacuum pan contains a 
number of 1-Jinch straight tubes, the boiling being done by exhaust 
steam only. The pan and condenser were the first of the kind to be 
used in the Islands, hut there are others now in the course of con¬ 
struction for different plantations. 

This condenser, among other favourable qualities, is a fuel saver 
and has been an immense .success in every particular, It apparently 
is a valuable adjunct to the mill and has materially increased the 
sugar output. 

The mill is driven by a large Hamilton-Gorliss engine, steam being 
generated by the burning of bagasse or cane trash and molasses. 
Water for condensation purposes is obtained from artesian wells on 
the place. 

The Company owns its own lime kiln, the lime bf3ing usi^d for 
clarification and building purposes, &c. 

Adjoining the mill building are the machine shops, fdnctric light 
plant and general offices of the Company. In addition, the Company 
maintains its own telephone system, using portable instruments. 
Only one grade of sugar is manufactured, known as the “ A ” grade, 
all the low-grade sugars and molasses being worked over. 
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The sugar product when ready for shipment is conveyed from the 
mill to the landing at Waimea by rail, whence it is shipped to 
Honolulu by steamer and loaded there direct into vessels for the 
Pacific Coast and the East. 

H. P. Faye is manager of the plantation and has been actively 
identified with the sugar industry for the last twenty-five years. 

III. The Makee Sugae Company. 

Located at Kealia, on the Island of Kauai, are the large plantation 
holdings of the Makee Sugar Company, compiising an area of 27,802 
acres, 18,337 acres leasehold and 9,465 fee simple. The Anahola, 
Kamalamaloo, and Kapaa lands are owned by the Territorial Govern¬ 
ment, the leases upon them expiring in May, 1907. The plantation 
is awaiting the Government’s decision as to whether the sugar com¬ 
pany will be allowed to lease these lands again. Some portions have 
not been replanted with cane this year for this reason. The lease upon 
the Government portion of the Olehana lands expires in 1909, while 
the lease upon the part owned by private individuals will expire in 
1913. Should the Government refuse to lease the lands to the 
plantation again, about half of the plantation labour will be dis¬ 
charged, as the same number of men will not be needed upon the 
Kealia and Waipouli lands, which are owned in fee simple. 

Capt. James Makee first planted cane upon the present site of the 
holdings of the Makee Sugar Company in 1877, but soon sold out to* 
Col. Z. S, Spalding, who really developed the plantation. 

At the present time the company has under cultivation 6,500 acres. 
For the 1905 crop there was of plant cane 163 acres, long ratoons 1,124 
acres, short ratoons 180 acres. The total for the 1906 crop comprises 
about 2,384 acres. About 2,267 acres will be carried for the 1907 
crop. 

The cane is mostly of the Lahaina variety, but 200 acres of 
Caledonia have been tried. The geneiul character of the soil is 
swamp, yellow and red, the last mentioned carrying oxide of iron as a 
base. 

For ploughing, two lO-horsepower sets of Fowler’s steam tackle 
are in use, the soil being turned over to a depth of from fourteen to 
sixteen inches. For ordinary ploughing for long ratoons, mule- 
power is used, breaking the soil up, putting fertilizer in and “hilling” 
up. In fertilizing, from 600 to 1000 pounds to the acre of a variety 
of high-grade fertilizer are used, vai'ying, of course, according to the 
soil and season. The cane matures in from sixteen to eighteen 
months. Cane planted from June to October tassels the following 
October. 

The average annual rainfall in this section of Kauai is thirty-six 
inches* The main water supply for irrigation pui’poses is from 
mountain streams, being led off from tbe main source by a system of 
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ditclies to large storage reservoirs constructed at skitod intervals upon 
tlie plantation lands, from whence the supply is distributed to the cane 
fields. At the present time these reservoirs have ti, capacity for 
storing 200,000,000 gallons of water. 

Cane is carried to the mill by a system of main a,nd ])ortahlo rail¬ 
ways, The aggregated length of the main lino is bo miloM with six 
miles of field or portable trachs. The T’olling stock consists f>f 400 
cane cars, 12 doiihle-truck flat ears for freight, 40 etlau' <‘arH and four 
locomotives of the Baldwin and German typc'.s. 

Four artesian wells located at Ivealia, with a, capacity of 4,000,000 
gallons of water in 24 hours, are imed to sup])ly watt^r to a heiglit of 
250 feet in order to irrigate the lands lying above this level. The 
artesian well waiter is pumped by means of tdectrical po\ver generated 
by dropping the mountain w’ater 400 feet, which water is afterwards 
used in watering cane lands between the 250 and 500-foot level. 

Some of the fields have been planted consecutively for twenty-eight 
years. The average number of tons of sugar produced to the acre is 
as follows:—Plant cane, 4*10; long ratoons, 3'fil ; and short 
ratoons, 1*78. The tonnage per acre has fallen off considerably 
lately because of the leaf-hopper pest which probably has lessened the 
yearly sugar output 

The company employ about 1000 laboxirers, the majority of whom, 
are unskilled hands or field labourers, paid an average of Sib per 
month of twenty-six days. A few men are engaged under the 
co-operative system. The labourer, in addition to his regular pay, 
receives free water, fuel, house and medical attendance. 

The sugar output for the season of 1905 was 8,335 tons and the 1906 
crop will be about the same. The plantation property extends from 
near the "Wailua river to the Moloaa lands, a distance of eight miles 
along the sea coast. 

The old diffusion mill at Kealia, which was the first one in the 
Islands, was superseded in 1900 by a new maceration process mill, 
which is a good 9-roller plant, each mill of three rollers being 34 X 72 
inches, made by the Honolulu Ironworks Company, and having a 
capacity for grinding 800 tons of raw sugar. There is a pressure of 
375 tons upon No. 1 mill, 400 tons upon No. 2 mill, and 450 upon 
No. 3. The various mechanical appliances required in a sugar factoiy 
have been installed by the Kilby Manufacturing Company of Ckvvo- 
land, Ohio, consisting in the main of a complete superheating clarifi¬ 
cation system with continuous settling tanks and ext<msive sjuul 
filtration system, through which the light and lieavy a,re 

filtered (the sand carrying a large percentage of lime), evaporators 
of the‘Wellner-Ielinek type, ten 40-inch belt-driven centrifugalH of 
the Weston type, eight crystallmers with a capacity of 30 tons of 
masse-cuite, and two Kilby pans with capacity to strike 35 tons 
of sugar. 
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EverytHiig about tbe mill lias been arranged so as to enable the 
engineer and sugar boilers to have a complete view of the machinery 
at all times. Operated directly overhead in the mill is a large 
travelling crane capable of moving a 25-ton weight. The bagasse is 
conveyed by carriers to the fuel room, and fed automatically to the 
furnaces by aid of “ Yankee Feeders.” Some coal is burned, also a 
lower grade of molasses. The mill extraction of sucrose in cane, 
according to condition of cane, is from 93 to 95^. The mill is 
supplied with several filter presses, the mud from which is used for 
fertilizer. 

Adjoining the mill a large warehouse has been erected with a 
capacity of 100,000 bags of sugar in case of emergency. Both mill 
and warehouse are constructed of skeleton steel with corrugated iron 
roof and walls. Independent of the main mill-power there has been 
installed supplemental power for operating the ice-making plant, 
which has a capacity of turning out three tons of ice per day. By 
this auxiliary power, when the mill is shut down, the machine shops 
can be kept in operation. This will soon be i^eplaced by electrical 
power from the mountains. 

A 500-light electric plant has been installed with a Bullock 
dynamo, operated by a Ball engine. 

The Company makes but one grade of sugar, known as the “ A ” 
■grade. 

The Territorial Government having notified the Makee Sugar 
Company last fall that it would neither lease nor sell the Kapaa lands 
but would like an immediate release of them in order to dispose of 
them to a Molokan colony, arrangements were made to give up the 
unexpired time of the lease, and the Molokans bought the growing 
crops of cane on Kapaa at exact cost to the Makee Sugar Company, 
and made a grinding contract for a term of three years, giving the 
Molokans 8 lbs. of sugar for every 100 lbs. of Lahaina cane delivered 
into the Company’s cane cars in the field, said sugar being delivered 
bagged at Anahola. This is said to be the most liberal grinding 
■contract made with any planters in Hawaii. 

About 250 acres of rice land is rented by the Makee Sugar Com¬ 
pany to Chinese. Upon the plantation are 170 head of mules and 
about 1000 head of cattle, the latter being raised for beef that is 
entirely consumed upon the plantation. The Company slaughters 
from twelve to fifteen head per month. Some 350 calvGvS are branded 
annually. 

At Anahola the Company have excellent facilities for shipping the 
sugar product to Honolulu. The Company conduct their own store 
at Kealia, which is a large one ,—{Hawaiian Euening Bulletin,) 
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A NEW METHOD FOR SUGAR REFINING. 


A new rnofcliod for sugar refaiiing has of lato attracted soino 
attention, and as it has had, a practical trial a, destanption of the 
Oaille process is not without interest. Upon general principles <hu‘ 
readers are aware that the art of sugar rotining consists in removing 
all impurities and colouring matter a. raw sugar may contain ; the 
final product should be very white and delivered it) the couBumtir in 
various forms as the occasion may clomand. If the operation boghis 
with a white cry stallizod sugar the inapuritiesmay ho removed throtigh 
the use of suitable sieves assisted by a well-arranged ventilation. As 
for the colouring substances, a large portion of these are introduced 
during the process of refining; when heating saccharine solutions 
there are always certain colouring matters formed ; this is also true 
during the mechanical manipulations. The process under considera¬ 
tion has for its object the reduction to a minimum of the quantity of 
colouring substances formed during the process of refining, and by 
this means to simplify the operations of existing standard methods.. 
The white crystallized sugar is brought down to a given size through 
a series of siftings, the impurities are at the same time removed by 
fanning, and the sugar thus obtained is diluted in cold water; this 
operation should ho rapidly done in a vertical mixer; the arms of 
the mixer are of a special construction, and during their rotation one 
part of them describes a cone with its apex pointing upwards, and in the 
other the apex cone is pointing downwards. The fluid mass is run 
into' special moulds consisting of boxes open at both ends; these 
may be readily arranged in series and placed in a double-bottomed 
receptacle or crystallizer; there is a filtering side through which the 
syrup may pass out and the crystals he retained, the saturated syinip 
remaining between the sugar crystals soon crystallizing. It is to 
be noted that the crystallization occurs upon the edges of the broken 
crystal, consequently it is concluded that the fracture is a nucleus of 
crystallization. It is claimed that the most fluid portions are the first 
to run off, and as time progresses become more and more dense and 
increase in purity, consequently there follows a super-saturation, 
through the natuiul flow. There is not only crystallization, but filso 
purification owing to the fact that the most cedourod syrups wor<‘ 
the first to be separated. The expert of the Sugar Manufacturing 
Syndicate of Fi’ance by special request visited the Saint-Ermerofiuory 
and gave an account of what he saw. A few words relating to samo 
will make the process much clearer in our readers’ minds. Tho sugar 
is first crushed, is then raised by an endless band into a sieve whieli 
classifies the grains according to their size; there follow three claHsifi- 
cations, the last consisting of lumps which are again crushed. The 
sugar of each class is dissolved in water at tho ambient tem])erature. 
To this 3 3^ of water is added, and about 3 grams, of blue per 100 kilos. 
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of sugar; the mixing is done in a special vertical mixer. At the 
bottom of the apparatus there is collected a thick syrup that has been 
prepared without the addition of any hot water, this paste is run into 
suitable moulds which consist of galvanized iron boxes, sliding one 
into the other. 

These boxes are 12 cm. in length, 9 cm. wide, and have a spacing 
between them of 15 mm., which determines the thickness of the bars to 
be obtained. These are placed one the side of the other on a linen 
band which acts as a filtering medium; they are then filled with the 
sugar paste, so that the mass may flow in every part of the mould. 
It must have a certain fluidity; it must not, however, contain too 
much water as the yields of sugar in bars would become much 
lessened. It is important to note that the sugar in dissolving always 
liberates heat and will cause a fall of temperature, and when passing 
through the mass will produce a super-saturation of the mother syrup. 
After 30 to 48 hours the mass in the forms becomes solid. After the 
draining has continued for several more hours the moulds are placed 
in series of 8 to 10 in the same receptacle; these are placed in an 
ordinary centrifugal, the syrup is separated after a period of 10 
minutes, in a machine revolving at a velocity of 1300 revolutions 
per minute. At the refinery under consideration the syrups from the 
drippings and from the swing-out operation are combined; they have 
a slightly blue colour owing to the blue added. They are filtered and 
may be readilj^ sold. The bars are dried in suitable ovens. At the 
Saint-Erme refinery there may be handled 2000 kilos, of sugar per 
diem. The practical experiments made thus far prove beyond cavil 
that the plant needed for this method of refining demands a very 
limited money outlay .—Sugar Beet.J 


THE SUGAH INDUSTRY IN PERU.* 


It would be hard to find anyone more competent than Professor T. 
E. Sedgwick to supply information regarding the Peruvian sugar 
industry. His long residence in that country, and his connexion 
with the Cartavio Estate, should ensure his knowing all the salient 
features of the local sugar industry. This knowledge he has lately 
set forth in a small book published in Peru, which should be procurt'd 
and read by all those who desire to leaim what the procedure is in this 
somewhat remotely situated sugar cormtry. We are indebted to this 
excellent little work for tho following details:— 

X^eru lies within the tropical zone; and is split into two agricultural 
divisions by the Andes, which run parallel to the coast and some 

* ItELATlNG TO THK StJGAR iNBUSTfty IN PERU (with special mention of Hacienda 
Cartavio), by Thomas P. Skdowick, 77 pp, demi Svo. Trujillo, Peni ; Imp. Haza,. 
Verjel & Cia, 19U5. 
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miles from it. The oast side is the wet one and is a. land of jiin,e^los 
and rains, and ha.s not yet heeii fully exploited. The principal area 
wliere su,a’ar’ is grown is along tlu^ Pacilic Coast stri]). NunierouH 
spurs of the. Aiides run out to the sea, forming vaPeys of great, oxtent. 
These ai'o \vater<P by rivers whicli, ha,ve a Hood and a. short seasoiu 
It is tlio Hood waters tlmt ]ia,V(^ aided in forming th«^ ])rodu{divo 
agricultural huids. 

The climate is not, considoriug the geograpluca.1 situation, a truly 
tropical one. Cold ocoau currents from the Antarctic i’»\gions and the 
proximity of the snow-clad Andes hiivo their influence. The rainfall 
is very small, and the piincipal Ciuie-prodiiciiig vallc.^ys dt^pond on 
irrigation for tlxoir water supply. The soils Viiry from very Hue 
sandy loam to silty. As a whole they are deep soils, a.nd thdr 
physical com])ositiou renders them very retentive of moisture, As 
regards cliomical composition they are of the alkali type, some of 
them containing a considerable amount of wa,ter-soluhle chlorides, 
sulphates, and carbonates. Lime is often present in high proportion. 
Nitrogen is good, but exists in variable quantity. Tlieso valley soils 
are, in fact, naturally rich in plant food, retentive of moisture, easy 
of cultivation, and capable under proper treatment of great 
productiveness. 

An old book on Peru informs us that sugar caixe was not known in 
the country at the time of the conquest by Pizarro. It was in loTO that 
they had the first plantation, and they .had at first to compote with 
Mexican sugar, but by clever dealing, the latter prodtict was ousted 
in favour of the home grown one. The modern industry dates from 
30 or dO years ago when several small estates were established, each 
having its own factory and organization. The machinery was pro¬ 
cured from Europe and the United States. Some of these factories 
were not only splendidly but elaborately furnished, and'some of their 
featux’es would be considered quite modern at the present day. Such 
a policy of elaboration was easy as sugar fetched a good price and 
money was consecpientlj^ plentiful. But when prices went down, 
some of these estates had to suspend work. The present tendency 
is all in favour of large estates and central factories. A few of the 
biggest estates existing at present have axi area of over lojOCO acres, 
of which perhaps half will be in cultivation, 

Whei’o central factories work in conjunction with small cane 
growers, various arrangements exist betwoou the plant<n‘ a,nd the 
factory. The former delivers his cane to the factory a.nd receivivs as 
his pay 66^ of the value of the sugar and alcohol produced. Some 
factories attend to the cutting and transport as well, and r(}c,eive 
60 to 60^ of the profits as their shaxn. Another arra,ngenjent gaining 
in favour is for the factory to buy the cano on the basis of a sliding 
scale which latter is controlled by the Beaume of the juice and the 
prevailing market price for .sugar at Liveiqmol. 
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A form of native sugar much in demand is called Chvncaca. It 
consists of sugar boiled down in open pans, run into open moulds six 
inches in diameter and allowed to cool. It is then tied up in cane 
leaves and placed on the mai'ket. Some factories made nothiiig else. 
The original factories were fitted with three-roller mills, open juice 
evaporators, small pans, under-pulley centrifugals, masse-cuite 
cars, &c. 

The bulk of the labourers are drawn from the natives, descendants 
of those who peopled the country in the time of the Incas. Attempts 
to introduce Chinese labour have met with only partial success, and 
the latest movement to increase the labour supply has been the 
introduction of Japanese ; but opinions differ as to their value. The 
estate labourers are obtained in general through contractors, who go to 
the mountains to engage them. These agents likewise pay the labourers 
their wages. The latter live quite comfortably and independently, 
but must confoim to the regulations of the estate. The larger estates 
make up a settlement of from two to three thousand persons. A 
physician is retained whose services are gratis. Hospitals, drug 
stores, schools for the children, and a market are all provided. On 
most of the estates as much of the work as possible is done by the 
task or tarea; such work as cane-cutting, loading, planting, and 
weeding ai*e done in this way. The system is so well organized that 
it works very well. 

The cane lands are mostly gentle slopes, so that machinery can be 
used in preparing them. Steam ploughing is employed to turn up 
the soil, the fields being ploughed and cross-ploughed till they 
assume the appearance of a chess-board. The cane furrows are laid 
off in parallels of between three and four feet. The cane tops are 
brought direct from the fields, where canes are being harvested, on 
cars and left on the ridge of the furrows; the planting gang then lay 
them horizontally in the furrow, and cover them with a few inches of 
soil. Water is then turned on from the irrigation ditches and the 
cane left to sprout. 

When the cane is about a foot high, the first weeding is done, and 
the field is then kept clear of weeds till the cane leaves have grown 
large enough to shade the ground. The young cane is allowed to 
grow for from eighteen months to two years, according to the 
locality, soil, and weather conditions. Some weeks before harvesting 
the water is turned off the field and the cane allowed to ripen. When 
the first ratoon cane is a few feet high, the field is i^efurrowed, so as 
to make the plants grow in the ridges and the irrigation water to flow 
in furrows between the rows of cane. The canes are re-cut from three 
to six times according to their yield. 

The chief fertilizer used is the native guano, which is put in the 
furrows either when planting or when the cane is a few months old;. 
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sometimes tlie guano is mixed with bagasse ash. A few planters also 
use lime and gypsum. 

The three chief varieties of cane used are the white, the grtamisli 
yellow, and the red pur])le. The last-mentioned oiic! is not so extoii- 
siyely grown m the others, Imt is suitable for curtain alkali soils. 

On some lands, under very favourable conditions, it will probaldy 
be found that 90 tons of cane per acre can ho grown on small areas 
and that some estates can yield an average of 60 tons, this, of course, 
under intensive cultivation. But the average for good estates is 
probably from 85 to 45 tons per acre. 

The figures below give a fair idea of the composition of some average 


Peruvian canes:— 

Sucrose in cane ^. 15*77 

Pibre in cane % . 15*00 

Moisture in cane . .. 66*02 

Density of Juice: Brix . 20*87 

Sucrose in Juice ^.18*71 

Purity of Juice.80*68 

Ash in Juice. 0*47 

Gnms in Juice . 0*45 

Tons of cane per acre.40*00 


Irrigation is a most imjDortant feature in the culture of the canes. 
The irrigation waters are led from the river to the land by canals. 
From these the water passes through ditches to the difierent sections, 
where it is run into the cane farrows. As the rows are parallel and 
slightly sloping, the water flows freely across the fields ,* much less 
water is used than is the case in Hawaii, as the soils are loss porous 
and underground water exists near the surface. The amount of 
water used by each estate is regulated by law, and a Water Com¬ 
mission exists to settle disputes. 

The cane is harvested by gangs of men armed with machetes. As 
this wor*k is paid for as piecework, some of the cutters get very 
skilful. Portable main tracks are laid down to the sections which 
are being cut, and from these branch rails are run into the field. On 
these, cars drawn by oxen are run, and on reaching the main truck 
the train is taken to the factory bj' a locomotive. The cars va,ry in 
capacity from two to ten tons. On reaching tlie fact(n’y tltoy are 
unloaded by hand. At Cartavio 26 men are omployixl to luilxid 
400 tons daily. 

The following is a fair description of the methods of nutmdaclure 
employed by the best factories. The cane after being weighed is run 
in cars alongside the automatic feeder, whence it is Jed xip to a <lry 
double crushing jdant of two 8-roller mills fitted with hydraulic 
pressure. The cane after passing through the first sot of three rolls 
is run up to the second set, passed through, and then the bagasse is 
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•earned a special conveyor to be dried or else to the furnaces 

direct. Tbe juices from the two mills are led through pipes to a 
common well. Each mill has its own engine ; in some cases these 
are of the “ walking beam ” type. The speed of the mills is about 
*22 ft. per minute for the first mill, and 11 ft. for the second. The 
extraction of juice over weight of cane vaiies from 62 to 70,^. Cane 
that will give a juice of 23 Brix and 21^ sugar, will give an extraction 
of 62 to Ml. 

The juice is pumped from the wells into double-bottom copper 
defecators of 400 to oOO gallons capacity. There it is limed to a 
neutral or slightly alkaline point, and tempered. After defecation 
the juice is drawn o:ff, clarified, filtered, and then run into the tank 
feeding the triple effet. The deposits are delivered to the filter 
presses and this filtered juice also goes into the triple efiet tank. 
After evaporation the juices are discharged at 24 to 30° Beaume into 
eliminators which are fitted with copper coils. They are skimmed, 
allowed to settle and then drawn off to the vacuum pan tanks. The 
analysis of a 1st syrup gives: Brix, 52*86; sucrose, 47*8; glucose, 
1*83; purity, 90. 

The vacuum pans, often of copper, hold from 10 to 15 tons; the 
boiling of the mass takes from 4 to 8 hours. The strike is discharged 
at about 94° Brix. An average first masse-cuite gives the following 
analysis:—Brix, 93*24; sucrose, 83*4; glucose, 3*90; imrity, 89. 
The masse-cuite is discharged into cars holding about a ton each, which 
are run out to cool for from 10 to 24 hours. It is then centvifngalled 
a.t about 1,000 revolutions per minute for 4 to 10 minutes. The yield 
of 1st sugar over weight of masse-cuite is 60 to 642. 

The sugar is then tnansferred to a drying room where it is spread 
on the floor for several days with occasional turnings, after which it 
is ready for bagging. The 1st sugar is from medium to lai*ge grain 
and polarizes about 96*5° to 98°. The 1st molasses yield the following 
average analysis:—Brix, 75*18; sucrose, 52*80; glucose, 7*01; 
purity. 69. 

The molasses is generally used in the manufactiu-e of alcohol. The 
I'evenue from this commodity is considerable, being based on the 
per cent, of pure alcohol in the commercial product. 

The following data (in some cases only approximative), giving the 
working details of one representative sugar factory, will sufficiently 
illustrate the type of sugar house work found in Peru:— 

One dry double crashing plant. Three-roller mills, cylinders 32 in. 
by 78 in. Mills propelled by separate engines of the ‘‘walking 
beam ” type, and fitted with hydi-aulic pressure apparatus. A 
registering balance used. Five hundred tons of cane groiind per 
diem.; rate, 33 tons per hour. Average extraction, 68. Speed of 
mills—first mill, 22 J feet per minute; second mill, 18J. 
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System aims to secure juice with density as high as possible (this 
depends oii the manipulation of the water and the time of cutting). 
Average purity of juice, 87. Double-bottom copper defecators used; 
juices limed to alkalinity, 8 to 10 lbs. of lime pm* defecator. Juices 
filtered. No juice heater xised. Juice run direct from defecators to 
presses. No sulphur or other chemicals used iii juice. Dobication, 
3o to 45 minutes’ duration. Total evaporating surface of triple od'et, 
4,500 sq. feet. Vacuum of first chamber of triple offet, 8 ; of the 
second, 18; and of the third, 27. 19,800 litres of juice evaporated 

per hour at 12 to 35 Beaiime. 

Vacuum pans of copper. Strike boiled od; in 31- hours. Pressure 
on pans, 40. A^aciiuni, 28 in. Second sugars grained in pan, third 
and fourth boiled to string. Pirst inasse-cuite discharged from pan 
at 93 to 95 Brix, and into cars of 1|- tons capacity. Analysis of first 
masse-cuite:—Brix, 93*55; sucrose, 83*06; glucose, 3*09; purity, 
89*42; ash, 1*90. Masso-cuite cooled as follows:—first masse-cuite, 
in 12 hours ; second, in 4 hours; third, in 5 days ; fourth, in 20 days. 
Pirst and second masae-cuites centrifugalled at about 37'^0. ; third and 
fourth, cold. Masse-cuite in cars dumped by hand dumper into 
mixer in reservoir, the cars being raised to upper floor by an elevator. 
Battery of eight overhead-pulley Weston 30 in. centrifugals, 1,200 
revolutions per minute. All sugars worked in same battery. Sugar 
from centrifugals discharged from below on to an apron. Time for 
centrifugalling masse-cuite :—first sugar, 3 minutes; second sugar, 
7 min.; third sugar, 11 min.; fourth sugar, 17 min. Recovery of 
sugar over weight of masse-cxiite:—first sugar, 03; second sugar, 52; 
third sugar, 35; fourth sugar, 28. Sugars dried on floor. Xkjlari- 
zation:—first sugar, 97*80 to 98; second sugar, 93 to 94; third 
sugar, 89 to 91; fourth sugar, 87 to 89. Yield of sugar over weight 
of cane:—first sugar, 8*11 ; second sugar, 1*97; third sugar, 0*60; 
fourth sugar, 0*25. Average yield of sugar over weight of oaue, 10*94. 
Sacks hold 225 Ihs. avoird. 

Ten boilers, two tubular and romaining eight of old type. Excess 
of fuel, only 50 to of bagasse being used, Bagasso dried and fed 
by hand. 

Cane irrigated once in three or fotir weeks. Gmuio, lime, ij.sbes, 
filter-press cake, gypsum, sulphate of potash, nitiiitt^ of soda,, all 
used. Over 7,000 acres of cano. Esta,te situated in middle of valley. 

170 men employed in the factory during 24 hours. Sixteen men 
unload cane at conductor. 
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THE EXTERMINATION OF MOSQUITOES. 


The following rules for preventing the mosquito plague are adapted 
from the United States Bulletin 

1. Mosquitoes breed only in water; usually standing water in 
artificial places, not running streams. 

2. Mosquitoes occur in the vicinity in which they breed. Invasions 
fx'om long distances are exceptional, 

3. The young mosquito, or “wriggler,” lives in water at least 10 
or 12 days. 

I. Although the wrigglers live in water, they must come fi-equentlj^ 
to the surface to breathe. 

5. Kerosene oil on the surface of the water prevents the wriggler 
from breathing. 

6. Destroy the breeding places and you will destroy the mosquitoes. 

7. Empty the water from all tubs, buckets, cans, flower pots, 
vases, &c., once a week. 

8. Fill in or drain all pools, ditches and various excavations, such 
as post holes left unfilled, &c. 

9. Change regularly all water needed in chicken-runs, yards, &c. 

10. Treat with kerosene oil all standing water which cannot be 
screened or drained (1 oz. of oil (two tablespoonsful) will cover 15 
square feet of surface). The oil does not affect the water for use if 
the water is drawn from below. 

II. Put wire netting over cisterns, wells and tanks of water in 
every-day use. 

12. Places in which it is undesirable to j>lace oil, such as watering 
troughs for stock, ponds, &c., can be kept fx'ee of the wrigglers by 
putting in gold fish. The nymphs of dragon flies and tadpoles of 
frogs also feed on the wrigglers, 

13. See that the plumbing about the place is in perfect order. 
Prevent leakage of pipes or clogging of eaves and gutters, 

14. Inspect all cesspools and see that the covers are almlutely tight. 

15. Clean away all weeds, grass and bushes about ditches, ponds, 
and other possible breeding places, since these afford a hiding iflace 
for the adult mosquitoes. 

16. Clean up vacant lots and back yards of all cans, tins, bottles, 
and rubbish, 

17. First do away with or treat all places where mosquitoes are 
known to breed, and then begin to work on places where they might 
breed. Beniember that large quantities breed in wild pines, hollows 
in trees and in banana leaves. Keep the vegetation low near the house. 

18. As a citizen of your community you should feel a personal 
responsibility for the destruction of the mosquitoes in your district, 
and seek to co-operate with your neighbours in the work of doing 
away with breeding places. Inspect and treat with kerosene-oil, 
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gutters, culverts, ditches, man-holes, catcli-hasiiis, along the 
roadside. Man-hole covers should be screened. 

19. Where oil is applied to standing water it must be distributed 
evenh^ over the surface. IJso a hand syringe, or, if the uri'n, is gi’eat, 
a knapsack sprayer. 

20. Houses should bo cloarod of all winged inostpiitous by the 
burning of insect powder. The mosquitoes will I'all to the ihu)!*, and 
should he collected and burned. 

21. Belief in any coniniiinity or district depends entirely upon the 
co-operation of the members of the community.— [Bull, IJepi, of 
Afjrieulture^ Jamuica.) 


STATISTICS OF SHQAB IN SWITZERLAND, 1905. 

In a number of the Suorerle Beige M. Sachs gives the following as 
the quantities of sugar imported into Switzerland during 1905, 
expressed in quintals (1 quintal =: 100 kg. = 220 lbs.):— 


Raw sugar, 

crystallized, Cube sugar, 

crushed, Loaf or pieces, 

Connti’y of origin. glucnae, Ac. block sugar. pow<leredl. 

Austria-Hungary .. 262,976 .. 79,156 50,139 

Germany. 180,256 .. 20,717 .. 57,385 

France. 121,578 55,462 .. 33,024 

Russia . 5,634 .. — .. •— 

BelgiAim . 3,637 .. — .. — 

Various. 984 .. — .. —. 

Total.. .. 575,065 155,335 140,552 

In 1904.. .. 514,756 157,870 123,178 

Exports and imports of chocolate have been— 

QulrUals. 

, iSxports. Imports, 

United Kingdom . 28,011 .. 6 

H.S.A. 9,463 .. 

Germany . 7,693 .. 217 

France .. 7,U7 .. 27 

Italy. 6,230 .. 10 

Belgium .. ., . 3,873 .. — 

Russia .. .. 3,493 

Austria-Hungary. 1,553 

Holland .. 1,254 .. 2 

A^arious countries .. ...... 8,077 .. — 


Total.. 

1904 Total .. 


76,764 

67,809 


262 

214 
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CONSULAE EEPOETS. 


Japak. 

There was a very gTea,t decline of £952,000 in the value of the 
sugar iinportatiou into Japan during 1905. In the case of sugar below 
No. 15 I).S., the figures were £1,839,000 and 1,331,000 in 1904 and 
1905 respectively, while in refined sugar the decrease was even more 
marked, the imports totalling £511,000 in 1904 and only £67,000 in 
1905. 

The countries participating in the sugar trade, together with their 
respective shares, were as follows:— 


Year. 

Value. 

■Dutch 

Indies. 

Phillipine 

Islands. 

Germiiny. 

Austria- 

Hungary. 

Hong- 

Kong. 

Eussia. 

Total 

Imports. 


£ 

£ 

£ 

£ 

£ 

£ 

£ 

1905 .. 

1 , 212,000 

29,000 

31,000 


62,000 

2,000 

1 , 400,000 

1904 .. 

1 , 502,000 

171,000 

119,000 

19,000 

224,000 

202,000 

2 , 352,000 

1903 . 

975,000 

294,000 

283,000 

255,000 

157,900 

16,000 

2 , 140,000 

1902 .. 

579,000 

105,000 

332,000 

117,000 

237,000 

2 ro 

1 , 476,000 

1901 .. 

280,000 

277,000 

899,000 

415,000 

1 , 110,000 

1 

3 , 419,000 


There are several reasons to account for this great decrease : firstly, 
the market at the commencement of the year was over-stocked in 
consequence of speculative purchases made in anticipation of the 
special consumption taxes which were levied from January 1st, 1905; 
secondly, demand fell off on account of the high prices then, ruling; 
and thirdly, exceptionally heavy rains and unseasonable weather 
during the warm season checked the usual summer requii'ements. It 
must also he borne in mind that the amount of Eormosan sugar 
coming to Japan, on wdiich there is no duty, is steadily increasing. 

The market, based on Tokio sales, steadily receded from 18 yen 
80 sen per picul in January to 16 jmn 25 sen per picul in December. 

Beet sugars, although still imported in fair quantity, are not 
coming in such large atnounts as wdxen Continental bounties existed. 
They are in demand for a particular kind of confectionery but they 
do not seriously affect the Japanese refineries. German beet sugar 
was selling at the close of the year at 15 yen 50 son to 16 yen 
per picul. 

The suggosted amalgamation of the Osaka and Tokio refineries has 
for the present fallen through, and an alternative proposal to increase 
the capital of the former company has also mot with considerable 
opposition, owing to the uncertainty which prevails as to the Q-overn- 
mont’s intentions with regard to a sugar monopoly ; meanwhile it is 
reported that a new refinery is being built at Xuwana. 


37 
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During 1905 a detemined attempt was made by the Japanese 
refineries to enter the Chinese market, and by keen nndercuttiug of 
prices at Shanghai, considerable sales were made for delivery tlierf'in 
the early months of 1906. 


Gi^emaky. 

Dantzig ,—The supply of sugar—raw a,nd refined—ini])ort<Ml from 
Eussia receded considerably, amounting to 2‘1(S,192 smdcH (against 
351,729 sacks in 1904 and 878,503 sacks in 1903). 

The total export of sugar* of all kinds Irem Da.niylg, including raAv 
sugar, was as follows:— 


To 

United ICingdom .. 
Belgium and Netherlands 
Denmark.. 

Japan .. .. .. 

Norway. 

Finland .. .. 

Sweden. 

German States. 


Qmuitit y (tf 
SaolcH of L^2olha, 

ivis/y.m 

209,418 

48,021 

18,956 

72,870 

202,297 

106,594 

282,808 


1 , 564,008 

Sweden. 

Oothenhurg ,—The 1905 sugar beet season has been specially favour¬ 
able both to growers and sugar works. The hoot crop yielded a high 
return, and the percentage of sugar likewise was high,, varying 
between 15 and 17^. During the season now closed it was for the 
first time that the sugar mills paid for the beets according to percent¬ 
age of sugar, and consequently the price of boots was somewhat 
higher than in previous years. The average yield of sugar boots 
during the year has shown about 17,000 kilos, per Swedish tunland 
(82 tunland being equal to 100 English acres), whioh is 30 to 35,?; 
above the previous year’s yield. There were about 60,000 acres 
under cultivation for beets last year in the province of Scania. 

Txtkkey. 

-During the early part of 1905 the price of sugar in 
the producing countries ruled high, but later in the year prices fell 
and a strong demand sprung up in Persia, when local prices rose to 
4s. per maund of 17*70 lbs. Sugar from Baghdad is said to hmo gone 
as far avS Teheran, which place, together with a considerable tract to 
the west of it, is usually sxxpplied with Eussian sugar. Thi^ nupply 
comes roughly from France three-fifths, Belgium ouo-fifth, and Plgypl, 
one-fifth; a little also comes from Austria-Hugary. 

Granulated and crystal sugar was imported almost mitirely from 
Bombay. 

Ohina. 

Among the 1905 exports from Kiungchow sugar heads 
the list. Its value, £204,000, accounts for just over two-fifths of the 
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total exports. The cane is j^rown extensively throughout the island. 
It is harvested and pressed in the fall of the year, and the sugar is 
kept over for export during the following season. The year 1904 
yielded a full crop, as typhoons left the island unmolested. Climatic 
conditions having been favourable again during 1905, it is to be 
hoped that next year’s returns will show similar results. 

Nw</po ,—In 1905 a very profitable business was done in refined 
sugar from Hong-Ivong. The market opened firm and prices advanced 
2 mace (about 6d.) per cwt. till September. From October to Decem¬ 
ber prices fell 5 mace (about Is. 2d.) per cwt., owing to the rumours 
of the competition of beet sugar. Large sales, however, continued to 
be made owing to the facilities as regards credit always accorded by 
dealers to up-country buyers at the end of the jmai'. 

Small (|uantities of Japanese refined sugar appeared on the market 
for the first time, but it is unlikely that it will ever seriously compete 
with the Hong-Ivong product. 

The trade in brown sugar shows an increase in volume, but the 
severe competition between Iloilo and Fokien resulted in low prices 
and a loss all round. 

Imports for the last three years have been— 


1903 1904. 190S. 

Sugar— Lbs. Lbs. Lbs. 

Brown. 17,989,200 .. 20,871,200 .. 22,515,067 

White . 2,746,932 .. 3,414,132 .. 2,433,467 

Eefined. 20,863,332 .. 19,514,207 .. 20,597,067 


Angola. 

The British Consul writes:—A prominent planter of sugar cane has 
expressed the opinion that, although the local refineries are fitted 
with modern and costly plant, the excessive taxes imposed on sugar 
render its manufacture unremunerative. The result has been an 
increase in the production of rum, which finds a ready sale in the 
province. Bum has for years past formed an important item in the 
barter trade with the natives, and its baneful influence on the native 
population has been animadverted upon in previous Consular reports 
on this district. 

Accoi'ding to a Poibuguese trade journal there are seven sugar 
factories in Angola, one of which is fitted out on the “Billion” system 
and cost over 1,0()0,00() fr. Bach of these factories is capable of 
producing from “4000 to oOOO tons of sugar per month,” but the 
jouimal draws attention to the fact that none of them completed their 
output in 1905, preferring to distil spirits instead. The reason for 
this pinferoncG being given to spirits is obvious since spirits command 
a greater price in the market. The journal estimates that the excise 
on spirits shoTild bring in, a revenue of £201,100 on a yearly con¬ 
sumption, which it fixes at 1,650,000 gallons. As, however, the 
journal contends, excise is rarely paid, it is easy to account for the 
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manufacturers' clioice of wkat must iiuleed bo ;i romunorativt' busiuosH. 
The writer points out that taxa,tion is hu’iod on the ])rotluc.er, wb<» 
tq^pareiitly pays a nominal sum fixed by agroemt.nit, a.nd n(d on tin' 
consumer, a method that would ensur<^ a, more oinoianous oouirol over 
the revonuo. The article conchnh^s l>y ealliu.a^ ibr roniediai uuuisur(\s, 
and alludes to a revision of the Ahioa.ii drink (piestion ])y ibi^ Brussels 
Commission. 

UjsuTEn States. 

New Orleans .—The importation of sugar is st3Cond only to cohere in 
importance. Togothor with molasses the value imported in llH)o 
amounted to £1,434,006, as against £1,010,251 in the year 1904. 
There was a large increase in the amount of bc(3troot sugar in.ipi>rt<3d 
during the year under notice, £190,019 as against £12,143 that 
reached this port in 1904. Nearly all of the beetroot siigai* is of 
Grerman origin, The New Orleans refineries dealt with most of the 
Cuban output. It is only a question of time wlieu the whole of the 
Caban sugar crop will bo received at this port and be distribiihul 
throughout the south and west. 


EEVIEWS. 


The SuGAii Beet ; A Sciektifio Uuaetekly, No. J. Edited by 
Lewis S. Ware. Piiblislied at 008, Chestnut Street, Philadelpliia, 
TJ.S.A. $b per annum. 

We have received the first number of: the Sni/ur Bret in its new 
quarterly form, and must say that on the whole we arc disappointed 
with it. What it does contain is good, as is only to be expected from 
a writer of Mr. Ware’s exp)erienee. But when we are asked to jiay 
os, for each number, we expect considerably more matter tlmn is 
given ns. Eifty-six pages, of a sizo A'ery little larger than this 
journal, and printed in comparatively large fyise (to wit, smnll pd'(r), 
does not amount to much, and we fear tiial uiilo.ss sru-.ctaHling 
numbers are better tilled, the circulution will be too limited i(j p-ay. 
Again, tbe. practice of editing the magazine in Paris and puhlisliing 
it in Philadelphia, is not conducive to accurate ro] and, a of ion, and Iho 
pnoof reading has loft something to he desired. But. iqmri from the 
above defects, this is a type of journal that might w<dl lind a, 
permanent place in the iihrane,s of Ixmt sugar works, and we liopi) 
that its career may not bo brought to a hurried tennination from lack 
of sup)port. There are some 25 ^hort articles, imdudingan excellent! 
resume of the Borne Congress of last May, and “ Huggestious worth 
considering of interest'to Sugar Factory Miauagers and iSuperinteh- 
dents.” 
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MONTHLY LIHT OF PATENTS. 

Commuuicutod I07 Mr. W. P. Thojvipson, C.E., F.C,.S., 

Chartered Patent Agent, 6, Lord Street, Lirerpool ; and 
o22, Higli Holborn, London. 


ENGLISH.—APPLiOATioN. 

1946-1. B. Shaav, London. Impruveiiimts in or relniviy to tht 
ot'ss of extractihij snijar from cane stalks. 31st August, 1906. 

AEEIDGMENTS. 

22709. Dr. A. Olaassen", xlix-la-Gliappellej Geimariy. Process for 
taciUtatinij the fervienfaiion. of sat jar solutions ohiaintd from laood that 
contains tannin. 6th November. 1905. This invention relates to a 
process for facilitating the fermentation of sugar solutions obtained 
from wood or other cellulose substances containing tannin, the 
characteristic feature being the fact that the gallic acid set fi*ee from 
the tannic acid of the raw’’ material is combined in the solution with 
iron, and that the combination thus obtained is precipitated by 
neutralising the solution by means of a carbonate, and a.dding hydrate 
of lime or other hydroxides of a similar character to it until it becomes 
slightly alkaline, 

6009. T. Dhost, Oharlottenburg, near Berlin (Grermany). hn,- 
yrovemcnts in. 'tnushiinj apparattis for in'Vinotintj the tifystallimtlon. of 
sugar musses^ and for intimately 'mixing other pidyg masses loith 
dilutvmj agents. 12th March, 1906. This invention relates to an 
improved mashing apparatus for promoting the crystallization of 
sugar masses, and for intimately mixing other pulpy masses with 
diluting agents, characterized by horizontal stirring arms, to which is 
iniparted a positively ro(iking motion in addition to the rotary motion 
on the axis of the stirring shaft. 


NoTp.—Copies of all published specifications ’with their drawings in 
these Tsts can be obtained from W. P. ThoxnpBou A Co,, 6, Lord 
Street, livcrpool, at One Shilling a copy for English or American 
Patents, and Two Shillings for German. In ordering please give 
number and date. ^ 

Patentees of Inventions connected with the production, manu¬ 
facture and refining of sugar will find The. luternational Bugar 
Journal the best medium for their advertisements. 

The International Sul/ar Journal has a wide -circulation among 
planters and manufactxirers in all sugar-producing countries, as 
well as among refiners, merchants, commission agexits, and brokers, 
interested in the trade, at home and abroad. 
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IMPOETS AND EXPOBl\S OP SUOAE (XrNITlOD KiNGDUiVt 

To DND OF AtIGtiST, 1005 AND 1005. 

TM POETS. 



tHlANTlTJItS. 

Vauuk.s. 

Raw Suuaks. 

-- 





1U05. 

IflUH. 

1 

I0U6. 

- ~ 

(Iwts. 

CWl.B. 

£ 

£ 

Germuiiy... 

2,087,955 

6,2(.kS,(i75 

1,823,004 

2,669,059 

Holland . 

86,601 

50,442 

01,413 

19,031 

EelG,ium ... 

298,667 

516,918 

218,321 

217,904 

France...... 

220,806 

203,201 

146,418 

87,539 

Austria-Eungary . 

867,026 

102,740 

242,1 10 

00,335 

Java.. 

1,891,956 

223,264 

1,801,387 

104,760 

Philippine Islands. 

9,680 


4,840 

.... 

Cuba.. . *.. 


111,910 


41,943 

Porn.. 

860,478 

443,254 

589,565 

190,301 

Brazil .... 

77,900 

959,855 

42,705 

375,649 

Argentine Republic . 




.... 

Mauritius .. 

158,460 

127,205 

87,300 

48,362 

British East Indies . 

256,634 

88,267 

143,662 

84,351 

Straits Settlements... 

156,838 

55,980 

88,943 

22,959 

Br. W. Indies, Guiana, &e.. 

873,126 

1,435,428 

710,971 

700,788 

Other Countries. 

668,807 

188,794 

464,038 

85,108 

Total Raw Sugars .... 

8,914,949 

10,830,273 

5,919,812 

4,733,705 

Refin FID Sugahs. 





Germany .. . ... 

6,879,389 

8,578,711 

5,548,267 

4,872,784 

Holland . 

964,111 

1,913,782 

820,194 

1,148,404 

Belgium .. 

163,729 

256,647 

138,774 

149,222 

Prance . 

1,080,318 

1,705,918 

847,103 

951,308 

Other Countries .. 

344,299 

493 

281,944 

354 

Total Rehnod Sugars ,. 

9,431,846 

12,455,551 

7,630,282 

7,122,072 

Molasses .. . . . . . 

1,584,662 

1,802,576 

319,142 

347,137 

Total Imports. 

19,931,447 

25,088,400 

13,875,280 

12,203,004 

EXPORTS. 

British Refined Sugars. 

Gwts, 

Owls. 

£ 

£ 

Sweden ...... ,. 

184 

127 

168 

114 

Norway .. 

14,894 

12,545 

11,158 

7,H7 

Benmarlv.. . 

57,170 

73,640 

41,821 

37,061 

Holland ... 

51,861 

51.545 

40,870 

31,012 

Belgium . .. 

5,081 

7,072 

3,508 

4,088 

Portugal, A:5ores, &c. 

9,087 

19,037 

7,477 

10,365 

Italy . 

2,04:) 

26,002 

1,817 

13,215 

Other Countries .. .. 

102,090 

439,593 

173,880 

283,918 


833,360 

629,501 

280,699 

387,250 

Foreign <fe Goloniae Sugars 





Refined and Candy.... .... 

14,474 

28,298 

13,326 

17,429 

Unrefined . 

53,748 

148,033 

39,529 

75,727 

Molasses .. 

2,708 

5,470 

823 

1,749 

Total Exports. . 

404,290 

811,968 

384,377 

482,155 
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UNITED STATES. 

(Willett Gray, %g.J 


(Tons of 2,240 lbs.) 

’ ‘ ions. 

Total lleeeipts Jan. 1st to Sept. 20th .. 1,498,641 
Receipts of Refined ,, ,, .. , . 1,555 

Deliveries ,, • •• 1,540,038 

Gonsuniption (4 Ports, Exports deducted) 

since January 1st. 1,458,125 

Importers’ Stocks, September 19th. ... 17,136 

Total Stocks, September 26th. 212,000 

Stocks in Cuba, ,, . 38,000 

1905. 

Total Consumption for twelve months . . 2,632,216 


1905. 

Tons. 

1,400,096 

908 

1,341,673 

1,294,335 

58,423 

202,480 

172,000 

1904. 

2,767,162 


CUBA. 

Statement of Expokts and Stocks of Sugak, 1905 and 1906, 

1905. 1906. 

(Tons of 2,240Ibs.) Tons. Tons. 

Exports . 884,984 .. 1,074,404 

Stocks . 212,777 .. 69,836 

1,097,761 .. 1,144,240 

Local Consumption (eight months). 28,120 .. 29,550 

1,125,881 .. 1,173,790 

Stock on Ist January (old crop) . .. 19,450 

Receipts at Ports up to August 31st.. .. 1,125,881 .. 1,154,340 

Earana, AuguH Slsf, L906^ J. Gxtma.—P. IMisjek. 


UNITED KINGDOM. 

Statement ok Imeouts, Exports, ani> Consumption for Eight Months 
ENDING August 31st. 


Imports. Exports (Foreign). 

Sugar. 1904. 1905. 1906. 1904. 1905. 1906. 

Tons. Tons, Tons. Tons. Tons. Tons. 

Ueaned ... 600,802 .. 471,592 .. f23,777 902 .. 724 .. 1,415 

Raw. 500,097 .. 445,747 .. 541,514 3,831.. 2,687 .. 7,432 

Molasses. 55,957 .. 79,232 .. 90,129 83.. 135 274 

Total. 1,156,856 .. 996,571 ..1,254,420 4,816.. 3,546.. 8,121 

HoMK OON.SUMPT10N. 

1904. 1905. 1906. 

Tons. Tons. Tons, 

Refined . 610,936 .. 472,564 .. ,598,121 

Refined (in Bond) in the United Kingdom . 343,200 .. 350,256 .. 371,484 

Raw . 86,989 .. 69,207 . 82,766 

Molasses. 53,269 .. 74,609 .. 84,783 

Molasses, manufactured (in Bond) in U.K. 39,460 .. 34,734 39,213 

Total .1,133.864 .. 1,001,370 ..1,176,357 


Exports of British Refined. 19,661 .. 16,668 .. 31,478 


Total Home Consumption of Sugar 


,1,114,193 .. 984,702 ..1,144,879 
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Stocks of Scoati in Eohopr at cnevrn dates. Sett. 1st to 22kd, 

COMPARED AVITn PREVIODS YeARS. 

In TnODSANDS OF TONS, TO THE NEAREST TTTOUSAND. 


Groat 

Britain. 

Gerinany 

including' 

Hamliurg. 

Kranc.f^. 

Au^iiria, 

i 

1 Holland and 
^ 'Belgium. 

i 

1'.. . 

Totai. 

HUiG 

161 

308 

417 

178 

1 7 5 

j 1141 



190.5. 

1904. 

i9o;d 

1902. 

Totals 

. . 

773 .. 

1108 . 

. 1488 .. 

1459 


Twelte Months’ Gonsdmptton op Sucjar tn Ehrope for 
Three Years, endino Atjghst 81 st, tn thousands of tons. 


(Lieht'fi CJirenhr.J 


Great 

Britain. 

Germany. 

! ' i 

^ j Austria-! 

iHungary 

i 

Holland, 

Belgium, 

&(•.. 

Total 

1905-06. 

1 

Total 

1904-05. 

Total 

1903-04. 

1852 

1185 

660 531 

1 

1 

i 198 

4376 

8781 

4370 


Estimated Crop of Eephroot Shgak on the Continent of Europe 

FOR THE CURRENT CAMPAIGN, COMPARED WITH THE ACTUAL CROP 
OF THE THREE PREVIOUS CaMPATONS. 


(From Livht‘’s Mtmlhhf (Jireahir.j 

1905-1906. 1904-1905, 1908-1904. 1902-1908. 

Tons. Tuns. Totik, I’onh. 

Germany ..2,415,000 ,, 1,598,164 ..1,927,681 ..1,762,461 

Austria..1,510,000 . . 889,878 . .1.167,959 . .1,057,692 

Trance .1,090,000 .. 622,422 804,808 .. 888,210 

Eussia. 988,000.. 9.'58,62f) .. 1 ,‘200,007 . . l.'JijO.Sir 

Belgium. 329,000.. 176,‘1(U),. 200,811.. 224,090 

Holland . 207,000.. 130,5ol,, 123,5.01.. 10‘2,411 

Other Countries . 41.5,000.. 382,098,. 441,110.. ;i2.'>,082 


6,964,000 , 4,708,758 .0,881,333 5,661,2.57 
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NOTES AND COMMENTS. 


The Brussels Convention, 

Our announcement in last month’s issue of the intentions of the 
Government with regard to the Brussels Convention has attracted 
some attention in Continental sugar papers. The Journal des 
Fabricants, after reproducing our note, asks if nothing can be done in 
virtue of the entente cordiaU to persuade France’s new ally to modify 
her economic views so that they may conform more to the mutual 
interests of the two countries. But our contemporary is sti’angely 
mistaken in thinking that Messrs. Yves Guyot and Joseph Caillaux: 
have sufficient influence here to be able to avert the threatened 
calamity. To a Government of the present Radical type, their 
protests would he as “a voice crying in the wilderness.” Tt may be 
remembered that the Cobden Club have remained stolidly unconvinced 
by all the arguments in favour of the Convention which their 
distinguished foreign member, M. Guyot, has placed before them, 
M. Guyot cannot therefore be expected to make any impression in 
official quarters. But supposing England’s defection becomes a fact, 
there seems a general consensus of opinion abroad that the Convention 
should continue all the same. It is significant that the German sugar 
manufacturers, who were at first among the stoutest opponents of the 
Convention, are now decidedly convinced of its general utility, as the 
discussion at the annual meeting of the Raw Sugar Manufacturers 
held last May (for a description of which see another page) conclusively 
shows. Moreover, other countries have been hastening to join the 
Convention, e.g., Denmark and Switeerlaiid, so that it seems at presexit 
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unlikely that England will find any State prepared to second her in 
the event of her deciding to denounce the Convention next autumn. 

New Developments in Cuba. 

The Oiiban-American Sugar Company seems to hiivo rindorgoim 
reconstruction lately, as a new company of that name, with a capital 
of $12,000,000, is announced. It proposes to take over several 
existing sugar companies, including the Chaparra Sugar Company, 
the Tinguara Sugar Ooxnpai\y at Perico, the Nueva I Alisa Sugar 
Company at Jovellanos, and the Cardenas Sugar defining Company at 
Cardenas. These companies produce an aggregate of about 110,000 
tons of sugar, and own 230,000 acres of land. Another company 
lately projected—the Cuba Development Company—proposes to erect 
an immense sugar factory near Ceballos, in the Gamaguey Province. 
Likewise the Silvesta Sugar Company is erecting in the same provinc'e 
a 3,5S0-ton factory,, to be supplied by 7,000 acres of caue. 

The Tongaat Sugar Company. 

The Tongaat Sugar Company, Liverpool, seems to he doing well, to 
judge from a dividend of 16^ which was lately announced at tin) 
annual meeting. But reference was made at the same meeting to the 
impending imposition of a shilling income tax in Natal, which would 
result in the company having to pay income tax both at home and in 
Natal. This would be an intolerable burden to them, and they would 
have to consider the advisability of removing the company to Natal. 
After all, this is evidently what Natal wants; as the business is 
carried on in that country, it seems only right that the taxes should 
be levied there. But as the Tongaat Company is registered in 
England, its profits are taxed at home too ; and the directors imiy 
well grumble. The cxuestion for them to decide is whether the loss 
occasioned by giving up their home head-quarters will he more than 
balanced by the saving of half their income tax. 

Mauritius. 

Eroxn a correspondent we learn that the present crop is providing a 
series of surprises, very welcome to the idanters in that island. 
Before the crop and during the first month of tlie same, piicos ruJi.ul 
very low, and fears of a low average selling price wore gonorub 
However, things have greatly inq>rovcHi, and if present ])rices remain 
steady no complaints will be heard. Besides, the returns, both in 
field and factory work, are extraordinarily good, and results foraiorly 
thought excellent have been totally eclipsed this yoer. The jinco in 
canes is abundant, very pure, and easily worked. The crop will be a 
record one. All this one owes to the fact that, during the past 
season, no cyclone has visited the island. If this unwelcome visitor 
could only be kept away, this colony would come to the faro once 
more as a cheap sugar-producing country. 
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A Peruvian Experiment Station. 

The Peruvian Grovernment have recently started a sugar ex¬ 
periment station, and have retained Professor F. T. Sedgwick 
to organize and conduct it. As far as the funds will allow, it 
is being modelled after the Hawaii station of the H.S.P.A. 
Besides carrying on actual analytical work in the laboratory 
for the planters and for scientific research, and the establish¬ 
ment of field experiments, the plan is to work as far as possible 
directly with the planters by helping them in carrying on 
experiments on their particular estates. Thus a number of estates 
have ali’eady begun experiments in collaboration with the station. 
Some estates are also establishing chemical control. Moreover, a 
portable laboratory is being fitted out to take to those estates that are 
not equipped with laboratories, so that some work at least may be 
done for them. Doubtless when they have realized the advantages of 
chemical control for themselves they will start their own laboratories. 
It is evident that the leading sugar men are determined to better the- 
conditions of their industry, as they have lately held meetings and 
appointed committees to look into the different departments of the 
work, such as milling, manufacture, fertilization, chemical control, 
etc., and we understand that they propose to submit their reports for 
discussion at a meeting to be held within a few months’ time. 


A Queensland Central Mill. 

The last report of the Mulgrave Central Mill Co., Ltd., shows a net 
profit on the year’s transactions of £2,793 10s., after allowing 
£207 lOs. for depreciation. The price paid for cane was 20s. per ton 
for low laud areas and 21s. per ton for high land, the total sum paid 
being £63,603. The average yield of cane per acre was 17| tons. 
The number of Kanakas retained was 39, against 160 in 1904-6. 
This class of labour, however, gave a good deal of trouble, and the 
boys’ conduct became so bad that every encouragement was given 
them to break their contracts and return to their islands. During 
the season of twenty-six weeks 62,746 tons of cane were cnxshed, 
and yielded 7,706 tons of sugar of 88 net titre. This gives 8T4 tons 
of cane to one ton of sugar. 

Errata. 

An unfortunate transposition of words led to an error in Mr. 
A. Watt’s paper on the Estimation of Grlucos© in Beetroot Sugar 
appearing in our last number. Page 505, line 14 from bottom should 
read: “ smallest amount, to 20^ in the case of the largest.’’ 

Also on page 463 (September), line 2 from bottom and throughout 
the paper, “ calcium chloride” should read “ chloride of lime.” 
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THE ECONOMIC ASPECT OP THE SUOAll QUESTION 
THIETY YEAPuS AGO. 


It is interesting, after tliirty years of hard tight followed ]>y a, 
decisive victory, to come upon early views on tho <|uestion; a.ud 
eminently satisfactory to find in those views a,n a,ccuruto foreca,st of 
the future. We have accidentally discovered an old volume of tlio 
Transactions of that somewPat miscellaneous Society called tho 
National Association for the jn'omotion of Social Science—long since 
dead but then, in 1875, very much alive—and find it to contain the 
following brief paper on the political economy of Sugar Bounties. 
We reproduce it because it seems desirable to put on record the fact 
that, long before the days wdien the Board of Trade took the matter 
in hand and gave the Bounties a fresh lease of life, the danger of such 
an opposition was foreseen and its effects predicted. Tho Board of 
Trade, under the direction of its permanent Socrotaiy, subsequently 
did a vast amount of mischief by helping the bounties to spread to 
other countries and to grow in size until they created an artificially 
stimulated industry which at one time monopolized more than two- 
thirds of the visible consumption of the world. The process was only 
beginning in 1875, Germany and Austria were still behind tho scones, 
the fight was merelj^ with the Prench and Dutch sugar rofinors, and 
the bounty was only on loaf sugar; but the author of the Papoi' saw 
that even that bounty injured our colonies, because every ton of 
foreign refined imported meant, in those days, a ton of raw cane 
sugar shut out. He also points to the possibility of the bounty beir\g 
extended to other kinds of sugar. His economic argument accurately 
forecasts the line subsequently taken and even meets some of the 
present stock fallacies. 

It is well to remember, in reading these lines, that the Iiiten mil dual 
Conferences of 1875-6-7 so completely exposed the folly of giving an 
enormotxB bounty to some half-dozen millionaires in I Viris that the 
French Government, in spite of the failure of the attempt io secure 
an international agreement, took fhe mattor in lunid aial before the 
year 1880 tho great Paris hoxinty had dwiiidJ(Hl t.o sin insigniricsuit, 
figure. But in tho meantime G<a‘msuiy and Austria. Iiad conn' on the 
scene and were rapidly becoming masters of the Kiiiiaiiom Tim in, si 
w^e know. 

It will be seen that the writer condemns a policy of blind retalia¬ 
tion ; but he did not forstn^, what we now know from bitter cocporienctg 
that a high protective duty can bo converted into a liounty on export* 
This fact is the true basis for the present movomont iu favour of 
Tariff Beform. 
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Paper read before the Brighton Meeting of the Sociae 
Science association, 1875, 


Foreign Bounties on Fxpoi't: should they he regarded a}td dealt with 
as heneficial or hrjurious to this country ^ 

This paper has originated in the fact that a bounty is now paid in 
Franco on the export of loaf sugar, causing some disturbance to the 
sugar ti’ade and recently attracting a certain amount of public 
attention. 

The object is not to examine or explain technical details connected 
with this bounty, nor to dilate on recent negotiations between the 
British and French Governments on the subject. The aim is simply 
to gather together, and if possible arrange, various arguments 
advanced in the course of the public discussion of the question, which 
may afford suitable material for considex’ation in this section of a 
meeting devoted to questions of Social Science. 

Trade is daily becoming more cosmopolitan, and international 
commercial questions are therefore constantly increasing in interest 
and importance. International competition is now so keen that any 
artificial disturbance to the course of trade is fraught with much 
more serious consequences than in former times, or than even as 
recently as ten years ago. 

The policy of this country with reference to commercial questions 
has, on one iioint, become definitely fixed and beyond the reach of 
discussion. It is now practically admitted on all sides that British 
industxy is to bo in no way artifically fostered by State protection. 
The question which now arises is Avhether it is as universally conceded 
that the Government or Legislature of this country are not under any 
circumstances to resist an attack made on its commerce or manufac¬ 
tures by foreign State protection in the form of subsidies on exports. 

To arrive at a satisfactory answer to this question it is necessary to 
determine whether the injury which an attack of such a kind must 
necessarily inflict on British manufactures and commerce is also a 
national injury; whetlier, apart from the trade disturbance, the 
British consumer is likely to be permanently beiiefited;by obtaining a 
share of the foreign subsidy, or whether he will not be ultimately 
injured. 

An endeavour v dl be made in this paper simply to jmt before the 
Section the considerations which have i^ecently been urged on both sides 
of the question, leaving the points to be further argued if they should 
appear to offer matter of sufficient practical and scientific interest, 

The arguments, or rather criticisms, of those who maintain that 
foi'eign bounties on export are beneficial to this country, have never 
been stated in any form of logical sequence, and are, therefore, some¬ 
what difficult to arrange and define. These critics tell us that as 
foreign bounties tend to furnish us with the fruits of labour without 



546 


labour—wbicli we cauuot do otherwise than open our mouths and 
take—it would be the height of folly to resist the temptation or look 
beyond the present moment. We should resign ourselyos to the 
enjoyment of a present diminution in cost, and revel in the prospect 
of becoming an Epicurean nation, fed, clothed, and housed by tlio 
labours of our neighbours. Aro we, they ask, to endeavour to make 
dearer articles of general consumption ; to make laws against the 
consumer and against cheapness; to consider trades to bo ends instead 
of means ? Are we, in fact, to refuse commodities if they aro oifored 
to ns for nothing ? * 

These are very telling criticisms, and the sources from which they 
come entitle them to careful consideration. 

Those who take an opposite view had indeed previously anticipated 
and endeavoured to meet such reasoning. The following argument, 
extracted from a letter published before these criticisms appeared, is 
the best proof of this, and will also give a fair idea of the views of 
those who regard foreign bounties as an injury rather than a blossing 
to this country. The writers of the letter argue as followsMany 
a free-trader, the correctness of whose principles we aro quite ready 
■to acknowledge, will very likely that the public interest is benefited 
by unnaturally cheap sugar, and that therefore we and our colonial 
friends must go to the wall. We are ready to join issue with him on 
that point also, and to maintain that a temporary cheapening of sugar 
to the British consumer is not in this instance a 2 niblic benefit, and 
for the following reason : The British consumer would, under natural 
conditions of supply and demand, jwocure his sugar as cheap as it 
could be suppjlied to him according to the ordinary laws of capital a,nd 
labour, since he is free to get it where it can be produced and refined 
at tbe least cost. The Frenchman steps in and says : ‘ I will give it 
to you even cheaper than that.’ The offer is, of course, accepted, ji.nd 
the other sources of siipjdy begin to find that they aro expected either 
to reduce their juices or to cease to com 2 )ete with tho Eronchmam 
This reduction of price will continue for a time, the Erenolmiani being 
artificially paid, in the shaj:>e of a bounty on exportation, to enable 
him to anaintain it. But at last all tho other producers will tim’l that 
they can no longer continue the competition withoiit loss, and they 
will therefore cease to produce. The Ereuchmun <!uu Htill gf) on 
beeax^so he has a margin, beyond the turning-point Ixitwoen profit and 
loss, equivalent to tho amoxint of his bounty, lie will therefore be 
left master of tho sitxxation, and can dictate his own pritux to the 
British consumer, xiiitil the increased price ha.s r<^Htoi‘ed competition, 
when he will he able, as before, to repeat tho i>ro(Mxss. The British 
consumer is, therefore, now enjoying an unnaturally low price for a 
time in order that he may in the end, and before very long, have to 
pay an unnaturally high jxrice. 

^ Times^ March JI6, 1875 ; Daily March 29,1875. 
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If anyone should say that the right policy is to -wait till that time 
comes, we can only reply that that would appear to be almost as 
short-sighted a policy as to wait for any other kind of impending 
evil, or hostile attack, before providing the means for repelling it. 
We think that we have clearly shown that the system of bounties on 
exportation from France is as direct an attack on the market price of 
sugar in this country, with a view to raise it eventually by cutting 
down competition, as it is on the Colonial producer with a view to his 
final or temporary extinction. We rest our case, therefore, on the 
broad basis of the public interest, as represented by the consumer in 
the first instance, and then by the vast amount of British fixed capital 
devoted to producing sugar in our Colonies, conveying it to this 
country, and refining it here, where, as in the case of cotton and 
other goods, it can be made ready for the consumer at the least cost.” * 
That is the answer with which the disbelievers in the theory of an 
Epicurean nation, fed, clothed, and housed at the expense of its 
neighbours, had anticipated and attempted to meet it. It is for 
higher authorities to determine how far they have succeeded. 

To show that their argument has already received very valuable 
confirmation, it may fairly be mentioned that it has been endorsed by 
the noble Lord who is now Minister for Foreign Affairs, and also by 
the noble President of this Association.! Lord Berb^’- in fact repeated 
it in the following words when replying to the deputation of sugar 
refiners and West India planters and merchants, who were received 
by him and the Chancellor of the Exchequer last April. He then 
said“ I quite agree especially with what was said by one gentleman 
who addressed us, as to the fact that cheapness was not in the long 
run likely to be promoted by this system of bounties, or that at the 
utmost a temporary artificial cheapness would be obtained, which 
might be followed by a permanent enhancement of the price.” { 

Again, in the House of Lords, in July last, Lord Eerby said:— 
“ Before I sit down I would just remark that I think my laoble friend 
put this question a little too much as if it affected exclusively the 
interests of the colonial producer and sugar refiner. From one point 
of view it is also a question affecting the geaei’al interests of the 
public. Wo are convinced that any advantage of cheapness to 
the consumer which can be obtained by means of the bounty on 
foreign sugar will bo temporary only; because, if the bounty were 
continued long enough and raised high enough to drive the English 
sugar refiner and colonial producer out of the market, then it follows 
that the foreign producer would get the monopoly of the market, in 
which case the price would not long remain at a low rate.”§ 

Lord Aberdare said a few worlds at Bristol the other day which 
show that he fully concurs with this view. He is reported to have 

* Letter to The Hour, March 23, 1876. t Lord Aberdare, 

I Daily Papers, April 12, 1876. 5 Times Report, July 23,1875. 
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said:—‘‘Of course it was an advantage to this country to reap the 
benefits of cheaper productions in other countries, but the effect of 
these large bonuses to French manufacturers was tliis, that they 
were rapidlj’- destroying the refining industry in this country. Ther(^ 
were large manufactories already closed. If this continued they 
would find that the present refiners of sugar would cease to exist, juid 
the British consumer would find that instead of a decrease th<3rt 
would be an increase in the price of sugar. It was therefore of interest 
to the British consumer that these absurd and extravagant Ijonuses 
on French suga,r should cease.”* 

Other authorities for this view may^ be found f even among thost^ 
‘who in the first instance propounded the Epicurean theory, but they 
qualify their admission b}’' expressing a doubt wFether the facts of 
the case do not show that the danger is rather hypothetical than roiil 
and imminent. 

To reply to this it is necessary to leave for a moment the domain 
of abstract argument. The real facts of the case are these. Tlu^ 
French refiners at present export and receive a bounty on loaf sugar 
only. The number of loaf sugar refiners in this country has, through 
the efiects of this bounty, gradually dwindled dowm from between 
twenty and thirty to four. Only two out of these four have continued 
to mahe the finer kinds of loaf sugar with which the French bounty- 
fed sugar more especially competes. They have hitherto continued 
working and held their own in spite of this subsidised foreign compe¬ 
tition. The recent increase in the bounty has, however, so stimulated 
the French exports that these refineries have now been obliged to 
close their works. The hypothetical danger has therefore now’’ become 
an accomplished fact. The bounty-fed export of loaf sugar from 
France has already practically destroyed the home competition; and 
the French refiners, having succeeded thus far, will now no doubt 
turn their attention to securing the monopoly in other kinds of sugar. 

Those who began by saying that foreign bounties tend in the 
direction of getting the fruits of labour without labour, and that such 
a change in our imsition must be a blessing, have ended by joining 
higher authorities in admitting, and have even claimed to laave 
discovered, a hypothetical possibility that the inverse may be 1;lie 
ease. They have endeavoured to spoil the value of thoir discovm‘y by 
trying to infer that the hypothesis wms practically impossildo ; Imt 
the facts of the case require them to admit that it lms becoim^ a. 
reality, and that though their ideal of an Epicurean imtion, fed wuih 
loaf sugar by the labours of our neighbours, may come to pass, it 
will be coupled with the unexpected hut very natural condition that 
our neighbours should dictate the price to be paid. 

The Epicurean theory being left in this position, there comes tlm 
fether question,—How far any effort to avert what is now admitted 
^ Bristol newspaper report, August 28,1875. 
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by liigb aiitbority to be a national, as well as a trade injury, would 
be consistent or at variance with the established policy of this 
country ? The ultimate injurj^ inflicted by the foreign bounty is now 
allowed to be two-fold. It removes production and manufacture 
from the positions in which natural advantages would permit them to 
be carried on at the least cost, and by that means creates an artificial 
monopoly which raises the price to the consumer. If a remedy can 
be found which would simply prevent such a result, can it be 
condemned as contrary to free trade doctrine P 

In entering upon this consideration it is irnpbrtant to realise 
the difference between a protective duty on im 2 >oi^s and a protective 
bounty on exports, because the two a 2 >pear to have been sometimes 
confused in discussing the policy which should be adopted with res 2 )ect 
to the latter. It has, therefore, been j)ointed out that while a duty on 
imports, levied with the view of 2 )rotectiug a home industry, affects 
other countries only by shutting out their jDroducts from that 
particular country, and restricts only so far their industries, a bounty 
on export is a protection of an aggressive character, since it does not, 
as in the former case, merely amount to saying, “ you shall not send 
your goods to our country,*’ but goes further and adds, “ you shall 
not send your produce anywhere, nor shall you consume it yourselves ; 
jmu must cease to produce and must take our produce instead.” 

Political economists have demonstrated that in the former case, 
that of foreign protective import duties, it would be unwise for this 
country to adopt a retaliatory policy and say, “ Because you will not 
admit our produce we will not admit yours,” since that would bo 
injuring this country by shutting out from it those commodities 
which are produced more cheaply elsewhere, merely because foreign 
countries wei’e so foolish as to do the same. 

But, it is argued, the second case—that of aggressive protection by 
means of bounties on export—is of so different a character that it 
does not admit of having the same reasoning apjdied to it. Those 
who do so are in fact confusing two distinct questions. It is urged 
that the aggressive policy of export bounties is not confined to self- 
injury, but is a direct attack ou the industries indigenous to 
neighbouring countries; is not merel}" a foolish refusal, ou the part 
of the country which practises it, to b\iy in the cheapest market, but 
an attempt—which in the case before us has succeeded—to prevent 
the productioTi of commodities where they can be prodnced at the 
least cost, in order to secure a monopoly which must eventually raise 
their normal juice. If free-trade means liberty to buy in the cheapest 
market, that definition, it is argued, must be interpreted in its fullest 
sense and be held to mean liberty to buy in the market whore goods 
are produced at the smallest cost, since that is the only market which 
can be peinnanently the cheapest. Pree-trade is only partially 
limited if another country, by imposing a protective duty, refuses to 
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buy tbe commodities wbicb we produce most cbeaply, but it is entirely 
cbecked if another country, by giving a bounty on export, prevents 
us both from producing and procuring commodities where they are 
naturally produced at the least cost. In the first case the protection 
only acts as a disadvantage to the country which adopts it and to the 
]3articular trade a:ffiected, but in the second the injury becomes 
general. A bait is held out, appearing at first to be simply a 
tribute presented to consumers in other countries, but really meant 
to force trade out of its natural channel, and establish a monopoly 
which will more than repay the oidginal outlay and thus impose a 
burthen instead of a blessing on those who accepted it. 

The difficulty is to evade the snare; it being useless to tell consumers 
not to buy below cost price, or warn them against the inevitable 
consequence. Instead of refusing the apparent tribute it has there¬ 
fore been proposed to accept it in such a way as to neutralize its 
injurious effect. In the case of a foreign protective duty, a similar 
duty levied by us would be mere blind retaliation, because it would 
merely injure both our neighbour and ourselves. Such a retaliatory 
duty would be inconsistent with free trade, and therefore at variance 
with the established commercial policy of the country. But, in the 
case of a foreign export bounty, it is contended that a home import 
duty on the commodity, equivalent to the bounty it receives, would 
simply transfer the receij^t of the tribute from the consumer to the 
revenue—thus giving the nation the benefit of it in another form— 
and might prove to be the only means of neutralizing its effect, by 
maintaining the existence of the natoally and therefore permanently 
cheapest mai'ket. Such a course, it is admitted, would deprive the 
consumer of the deceptive pleasure of enjoying for a time a comniodity 
at less than its natural free trade price, but it would secure to him the 
continuance of its supply at that price, and thus save him from falling 
into the hands of tbe monopoly which is now admitted to be otherwise 
inevitable. A duty of that character cannot in any sense be called 
retaliatory, since its sole object would be to retain the power of 
buying in the permanently cheapest marketj by maintaining 
production where it can be carried on at the lowest cost. Its object 
would rather justify the appellation of a free trad© duty. 

The question then comes to this : If this should ultimately be found^ 
to be the only remedy, and if this country should refuse to adopt 
could that refusal be justified on'the groTind that our commeryf 
policy is regulated by the principles of free trade ? 

These arguments have been advanced by those who, while " 

no claim to speak with authority on economical subjects, 
driven by the grievous results of an actual case in point to 
difficulty to the bottom and seek for a remedy. The question"^ 
therefore, one of much greater interest, and deserves more serious 
consideration than if it were purely hypothetical. Tor these reasons 
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ifc is thouglit to be one well adapted for examination in the trade 
section of a scientific meeting like the present. 

On this occasion tbe question of jmnciple is alone raised, because 
it is important to have that granted before going into the mode of 
application. To confuse tbe two would, perhaps, be to obscure a 
clear view of either, and might lead to an avoidance of the important 
and interesting problem which is involved. It would not be right or 
fair to evade the admission of the principle by falling back on a 
question of practicability. If the principle be once admitted it will 
be for those who now advocate it to show how it can be put into 
practice. 

In this paper care has been taken to omit fx'om the estimate of the 
national injury inflicted, the item of loss to the natural productive, 
trading and manufacturing capabilities of this country and her 
colonies. That is a separate element in the question, opening up a 
different line of argument, to enter into which time does not now permit. 

In dealing with the subject of this paper the writer has not 
presumed to speak with any authority, or to claim any originality, 
but has confined himself to collecting and recapitulating arguments 
recently advanced on various sides and published in a scattered form, 
and offering them for the consideration of this department. 


CONTEOL ON THE MILL WOEK. 


It is a well-known fact that the extraction, the sucrose extracted 
otr 100 sucrose in the cane or the moisture in the megass are each one 
alone no good record of the work done by the mills. With a low 
moisture content in the megass its sucrose content can be com- 
pai'atively too high when the maceration is applied in the wrong 
place or not in sufficient quantity. 

A figure which combines all the factors that influence the mill- 
work is: 

“ Eirst mill jxiice lost on 100 fibre,” 

formxila: 

Bucr . megass ^ _ lOOQQ 

Fibre rnegass Bucr. 1st mill juice' 

Here the sucrose content of the first mill juice neutralizes the sucrose 
content of the megass while the “ percentage ” of fibre in the cane is 
neutralized by calculating on 100 fibre. With this figure it is possible 
to compare directly the work of all kind of mills, also of the Naudet 
process. 

With triple crushing it should be under 60, while it can be as low 
as 45. The Naudet process will reduce it to 20 to 25, while on the 
muscovado estates it ranges from 300-120. 

J. Lely. 

Antigua, September 10th, 1906. 
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NUBSEY ON CANE SUGAB MACHINEEY. 

On October 1st a paper was read by Air. P. E. Nursey, at a meeting 
of the Society of Engineers, on “ Beceut Practice in ( Vino Sugar 
Afachinery,”* the author’s object being to indicate the general trerni, 
of iinprovenients effected in sugar machinery since his former paper 
on the same subject just 41 years ago. 

To engineers not directly connected with the sugar industry tlu^ 
paper must have proved exceedingly interesting and instructive, but 
progress has been so rapid that many of the appliances referred to 
have long been familiar to the sugar expert. Ou this account we 
have refrained from reproducing the paper in full; but will here 
endeavoim to treat the subject from the sugar maker’s j)oint of view. 

Air. Nursey’s paper was compiled from information received b5" 
him from manufacturing engineers, who make a speciality of sugar 
machinery. Each firm, in turn, exhibited its wares; a i)roceeding 
which involved much repetition and rather suggested free advertise¬ 
ment. We may add that the exhibition was unfortunately limited to 
B^'itish firms. 

The author, admitting the impossibility of doing justice to his 
subject in the limits of a single paper, selected those features 
of the subject which would he of interest to engineei^s generally, 
with the result that crushing machinery occupied the most 
prominent position. The most striking development had, of 
course, been in the direction of multiple crushing, and this was 
copiously illustrated by recent milling plants emanating from 
well-known firms. The modern mill, with its nine or even 
eleven rollers, is, no doubt, a fine example of engineering .skill, 
but as a means to a practical end, there is still room for improve¬ 
ment, ii: only in the direction of simplifications and cost. The 
principle of this method of extraction being admittedly defective, all 
radical improvements have taken the form of supplementary 
appliances or operations. This fact was not sutiiciently emphasized 
in the paper under review, with the result that what may be 
called improvements in the extraction of the juice were ho 2 >elessly 
entangled with improvements in the construction of the machinery. 
Improvements of the former class are of vital interest to the umts of 
machinery, whilst those of the latter class are mainly of interest to 
the mand/acturers of the machinery. As an example of this, the 
subject of macei’ation during milling was very inadequately treated, 
presumably because it embodied no striking mechanical features hut 
merely a “sprinkler” or an ^‘immersion bath.” Yet the modern 
mill owes much of its efficiency to this simple contrivance, which, by 
the way, was boxTowed from the beet sugar factory. Anothex' 
example was fuimished by the scanty reference to the “ crusher” 
* On another page a summary of this lecture will be found. 
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tj^pe of mill, tlieKrajewski model being tlie only example referred to, 
if we exclude the Bekker mill, which is really a combination of 
crusher and mill. 

The opinions of manufacturers appear to differ considerably as to 
the relative merits of the Toggle Gear and hydraulic attachment for 
relieving the mill from sudden strain. Judging from the numbers of 
factories where the Toggle has been replaced by the hydraulic apj^aratus, 
the latter would appear to have gained general favour, at any rate in 
the West Indies. The use of oil instead of water for transmitting 
the preswsure is recommended by one firm to jmevent rusting. 

Of other accessories to the mill mention was made of the pusher 
feed gear, the value of which has long been appreciated as a labour- 
saving invention, but which is capable of much improvement. 

A serious defect in multiple crushing plants is the usual form of 
intermediate carrier, which seems specially designed to break up 
the blanket of megass issuing from the first mill and thus necessitate 
hand or automatic feeding of the second (or third) mill. As the 
Iirajewski, or other type of crusher, prepares the feed to the cane 
mill, so each mill should prepare the feed for the one behind it; the 
blanket of megass retaining its cohesion whilst being reduced in 
thickness or depth by each successive milling. Only one firni appears 
to have attempted to solve this difficulty by employing an inter¬ 
mediate carrier of special design, of which a more detailed description 
would have been of interest. 

Passing from the subject of cane mills the author turned to 
centrifugal machines, although a better plan would have been to 
introduce the Naudet process at this stage, as being either a supple¬ 
mentary method of extraction, or a particular example of maceration. 
It is to be regretted that the author had not grasped the intricacies of 
this process so as to he in a position to jiidge of its merits, hut he 
contented himself with a description of the apparatus furnished by 
the manufacturers* Had this been limited to an outline of the 
battery operation it would, we think, have been more intelligible than 
any attempt to describe the apparatus itself. A brief account might 
have been added of the improvements affected since the process was 
first applied to the cane .sugar industry by Mr. Hinton, and even an 
indication of the direction in which further improvement seems 
desirable would not have been prejudicial. Those who expected to 
hear the now process discus.sed during the evening were disappointed. 
Mr. Llewelyn Jones inerely questioned the accuracy of the iniblished 
figures representing the results obtained by the process in Trinidad, 
and Mr. Aliiott pointed out that to extract all the sugar from the 
megass does not necessarily mean a corresponding increase in market¬ 
able sugars. In view of these criticisms it is highly desirable that 
more complete data should be forthcoming, and signed by two or 
more impartial authorities. 
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Undex' tlie heading of “Defecation,’* reference was made to the 
modern tendency’’ to employ high-presstire steam and to increase the 
velocity of the flow of juice through the heaters. The Doming 
Process was not, however, mentioned. Another improvement is 
described as follows:—“The juice, after leaving the high-pressure 
heaters, passes to a large receiver where it is kept hot and agitated. 
From this receiver the jnice, with all its impurities, is passed through 
filter-pressers, first at a low pressure, then at a medium pressure, and 
finally at a high pressure, the result being an absolutely clear juice, 
free fi’om all suspended matter, which can, without any further 
treatment, he taken into the multiple efiet evaporator.” From thj/ 
description we are led to conclude that the entire output of juice^ms 
to he filtei'ed three times over-. It is well that “ further treatment” 
is unnecessary. Under this head a brief I'eference should have been 
made to the system of “ closed clarification,” adopted in the Naudet 
battery. 

Under evaporating plant, descriptions were given of multiple 
efiet evaporators and vacuum pans by different makers, the only 
recent improvement being the Meyer and Arbuckle Film Evaporator, 
described in the following words: “The apparatus consists of a 
revolving arm, which sprinkles the juice or liquor over the heating 
surface in each evaporating vessel, a pump being attached for 
delivering and circulating the liquor.” This appliance possesses the 
obvious advantage that it can be “ adapted to existing evaporators.” 

On the subject of centrifugal machines, the paper referred to the 
improved methods of belt-driving, water-driving, and electro-driving: 
all of which axe sufficiently familiar to the readers of this Journal, 
The Patterson’s Syrup Classifying Apparatus is an ingenious 
modification by which the true molasses are completely separated from 
the subsequent washings of each charge. These washings “may 
then he returned to the vacuum pan to produce the same grade of 
sugar, instead of passing away with the molasses into a lower grade.” 
It is claimed that the apparatus increases the yield of the higher 
grade sugars by from 5 to 10/^. 

In reply to a question put by Mr. Llewelyn Jones, the author was 
obliged to explain that although he appealed to two well-known firms 
who make a speciality of centrifugal machinery, only one of these 
supplied him with the information required; the other apparently not 
desiring to be niGntioned in connection with a competitor. This 
single instance of seeming jealousy between representative firms is to 
he regretted, and might have been avoided had the author of the 
paper confined his remarks to sugar machinery, and omitted the 
manufacturers’ names. 

The Eussian su^r refiners have, it,is stated, resolved to abolish the 
agreement regarding the regulation of production. 
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ELECTRO-BECOLOEIZATION. 

A Study in Optical Sugar Anal^^sis. 

By F. G. WiECHMANisr, Ph.D. 

The Frohlerti. —Saccharimeters are designed to return a reading of 
100 degrees Yentzke, representing 100| of sucrose when tlie chosen 
normal weight of chemically pure sucrose is dissolved in the chosen 
volume of water. 

Th e ideal clarifying reagent would be one which would remove from 
a normal aqueous solution of raw sugar everything except the sucrose 
and the water, and which in so doing would cause no change whatever 
in the original optical rotatory power of the sucrose. 

It is well known and generally admitted that the basic acetate of lead 
solution, as at present used with the sanction of the International Com¬ 
mission for Uniform Methods of Sugar Analysis, is not above criticism,. 

In the first place, the use of this reagent causes an error by its 
mere presence ; the precipitate it forms in clarifying the sugar solution 
occupies a part of the space which should be taken up by the solution^ 
and, in consequence, that solution is unavoidably concentrated. 

In the second place, this reagent forms chemical combinations with 
at least some of the optically active bodies, which are frequently 
present in raw sugars, without, however, necessarily removing such 
bodies from the solution. It is a well known fact that such chemical 
combinations formed by this reagent with these optically active bodies,, 
sugars and non-sugars, possess optical properties different from those 
originally exhibited by the bodies, and that it is therefore practically 
impossible to make a proper allowance for their optical infiuence. 

Seeking for a method by which the difficulties indicated might be- 
at least partially avoided or overcome, attention naturally^' turned tO' 
electrical energy as the agent capable of bringing about chemical 
changes without necessarily introducing material reagents into the 
solution under examination. Making this consideration the point of 
departure, several seiies of experiments were planned to determine 
what degree of decolorization might be secured in sugar solutions by 
passing electric currents through them respectively from insoluble 
and from soluble electrodes. 

By insoluble electrodes are of course understood electrodes which 
do not send ions into the solution: by soluble electrodes, such as do. 

Four experimental series were thus planned:— 

Series A,—Electrodes, platinum; solvent, water. 

Series B,—Electrodes, platinum; solvent, water and hydrogen 
peroxide solution. 

Series 0.—Electrodes, lead; solvent, warter. 

Series D.—Electrodes: anode, lead peroxide; cathode, lead; 
solvent, water. 
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In all instances the work was done on nor mil sugar solutions, that 
is to say, on sugar solutions made up to the proper degree of 
concentration before decolorization; in each of these methods there¬ 
fore the precipitate error is entirely obvijitod. 

Source of The electrical energy used in these experiments 

wars secured either from a motor generator, or from the direct lighting 
current available in the laboratory. 

The motor generator was a low voltage (electrolytic) generator with 
a range of from three to fifteen volts, run hy a motor on a llO-volt 
direct current. 

When the lighting current wms used directly, the current-density 
was regulated hy means of a hank of electric lamps, made hy arranging 
a number of lamp sockets partly in parallel, partly in series, upon a 
slab of slate, and inserting the necessary numher of lamps properly 
grouped to give the desired result. 

When lamps are arranged in parallel their combined resistance is 
equal to the resistance of one lamp multiplied hy the innnher of 
lamps ill parallel; when arranged in series, their combined resistance 
is equal to the resistance of one lamp divided by the numher of lami)s 
in series. 

Assuming, for instance, that eight sixteen-candle power lamps are 
available, and that the bank of lamps is arranged in such a manner 
that these can he used either in parallel or in series, that the electro¬ 
motive force equals one hundred and ten volts, and the resistance 
two hundred and twenty ohms, then the eight lamps, if arranged in 

parallel, would allow X S = 4 amperes to pass through. On the 

other hand, if they were arranged in series then only ^ 

0*062 ampere would pass. 

It is thus evident, that hy the grouping of the lamps, some in 
parallel and some in series, and, moreover, by using lamps of different 
resistances, almost any desired amperage may he obtained. 

The resistance of an electrolyte varies with its cheiaical composition, 
its concentration, and its temperature. An increase in temperatui'o 
decreases the resistance of an electrolyte, and in this respect, therefore, 
an electrolyte resembles carbon. 

Current MeasurenieM was effected hy moauH of a Weston voltmeter 
and a Weston milli-voltmeter used as an am pore-meter. 

The voltage was measured directly acn^ss the electrodes, the 
ammeter was inserted in the main circuit. 

Electrodes ,—^As previously stated, both insoluble ^aiul soluble 
electrodes were irsed in the expeximontB. 

Carbon and platinum were tried as representative of the first group 
aluminium, lead, and lead peroxide wei’e used in the tests with soluhlo 
electrodes. 
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Yarious forms of electrodes were experimented with ; foils, flags, 
anunlar rings and bands, open and closed cylinders, wave-plates, and 
wires. 

In some experiments both electrodes were stationary; in others, 
one of tlie electrodes was hej^t in motion. In short, a great many 
preliminary exi^eriments wwe made in order to ascertain the normal 
current-density, i.e., the current strength for 100 cm. - of electrode 
surface, best suited for the work to he done. 

This concept. of a normal current density is symbolized by the 
expression : 

Thus, for instance— 

=: 0'25 signifies that 0*25 ampere is passing per 100 
stjiiare centimetres of electrode-snrface. 

At first a number of tests were carried out in which both electrodes 
were placed in one compartment; later, it was determined to he 
distinctl}" preferable to work with the two electrodes in separate 
compartments. This naturally brought the joroblem of se^^ta up for 
consideration. 

Septa ,—A number of experiments were made with septa of clay and 
of porous earthenw^are, but finally parchment was selected as best 
adapted to tbe needs of the situation. 

Experience taught that considerable caution had to be exercised in 
the selection of the parchment for the purpose. Some of the parch¬ 
ment experimented with diffused an oj>tically active copper-reducing 
body into the solution examined and this of course vitiated the 
experiment. 

That such was the case was established by the following tests in 
which the solutions of a high grade granulated sugar were prepared 
and in which platinum electrodes were used. 

I, The polarization before passing the electric current .. 99*61 

II, Polarization after passing the electric cuiTent (N 1), =0*055) 

with a parchment septum between the anode and the cathode 
chambers 

Polarization of anode solution .. .. , . 100*38 

Polarization of cathode solution . 100*33 

III, Polarization after passing the electric current for five 

minutes = 0*920), without any parchment or other septmii 

iti the solution. 

Polarization of solution. . 99*58 

An examination of the copper-reducing power of these solutions 
gave respectively: — 

I. Original solution before the passing of the electric current:— 

Eeducing sxigax. .... 0*12 per cent. 

II. After passing of the electric current—parchment septum 
present:— 


39 
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Reducing Sugar. 

Per eeut. 

Auode solution. 

Gatliode solution. ^^*50 

x4iiode and Oatliode solutions mingled .. ., 0*d8 

III. Solution after passing the electric current but witliout purdi- 
merit septum .O'll p(‘r cent. 

Those results were further verified by exjicriments in wliidi all of 
the above described conditions were duplicated, except th.d. in ])lacn 
of a sugar solution, pure distilled water was used, a parehineut 
septum of course dividing the electrolyte cell into anode and cathode 
chambers. 

After passing an electric current for five minutes (N I) j m OdO), 
the distilled water, originally optically inactive, showed a polari/,!d ion 
of:— 

Anode solution. + 

Cathode solution. + d‘7d 

20 cc. of these anode and cathode solutions, mixed, reduced O'OoT 
gram of copper from Eehling’s solution. 

20 cc. of this aepreous solution were then evaporated in a water- 
bath and were dried in an air-bath for an hour at 100^^ 0*, and ti pale 
yellow gummy residiie was obtained. This weighed 0*0302 gram 
e(iuivalent to 0-196| of the weight of the solution evaporated. Idn's 
substance was found to be neutral to phenolphthalein a,iid to litmus ; 
it was not sweet; to the taste. Its solution is dextrorotator^y, it 
reduces copper from Fehling’s solution and gives an amorphous 
yellow-white precipitate with absolute ethyl alcohol. On ignition, 
the 0*0392 gram of substance left 0*0001 gram of ash. 

Possibly this substance is identical with the “ fulminoso ” descril)ed 
by Blondeau de Carolles,* and which he isolated from, parclnnout- 
paper. 

It was soon learned that all of this parchment-sugar can b(^ eid.ii‘<dy 
removed by repeated boiling with distilled water, and all of the 
experiments to be described hereafter were made with parchment thus 
ti’eated and subsequently dried and ironed to perfect srnootbness^ 
Each batch of parchment so prepared for experimental work was of 
course submitted to preliminary examination, both optical and with 
Eehling’s solution, to ensure the removal of every trac<^ of the 
parchment-sugar. 

EUtiro-cdls ,—After considerable experimenting to find the most 
suitable, simple, and effective form of appai*atus in winch to effect the 
decolormation, two forms of cell were a(h.>pted; both seem to answer 
' the purpose well. 

One—cylindrical in form—consists of a cell-frame of hard rubber, 
designed to support a cylinder of parchment. This cell is placed 
v^ithin a cell or beaker of glass. The one electrode, a cyliiider with 

* Am. 01). Fhys. (3) LXVIIL, 4«2; Liebig and Kopp's Jabn^sb. der Ohemie 1803, p. 507 
Tollens, Haiidbueb der Kohlenhydrate, Vol. I., p. 229. 
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closed ends, is placed within the j)archment cell; the other electrode, 
an annular band, is fitted tightly against the wall of the glass cell. 
The whole apparatus can be enclosed in a water jacket through which 
a current of water can be kept coursing during the experiment, should 
an absolutely uniform temperature of the cell-contents be maintained. 

The rubber cell-frame consists of five pieces. 

(f«) A circular piece provided with three equidistant prongs. 

(h) A circular centreplate siq^plied with shoulder. 

(c) A spring-ring with three notches for the insertion of the prongs. 

(d) A top ring with three equidistant prongs. 

(c) A circular top cap provided with three notches to catch the 
prongs of piece “a.” 

In putting together the apparatus, a strip of parchment 165 mm 
long, and 55 mm. wide is inserted, the ends overlapping, inside of the 
prongs of piece “ ct.” Care is taken that the overlap is placed in 
front of one of the prongs. 

Thereupon piece “ 5 ” is placed inside of this parchment cylinder, 
and then piece c” is inserted so as to lock rim of the shoulder of 
piece ‘‘ 5.” 

Then piece “ d ” is introduced; its jmongs are placed inside of the 
parchment, and fitted into the notches of piece “c.” Pinally, piece 
“ eis placed as a cap on the rest, its notches catching the prongs of 
piece “ o..” 

The parchment is thus firmly held between the two sets of prongs. 

The cylinder-electrode is now" placed within the parchment cell, the 
other electrode having previously been fitted tightly against the wall 
of the glass cell, the whole apparatus is ready to be placed in the 
water jacket. 

The dimeiisions employed in the apparatus specially made for these 
experiments are as follows 


Flm 

ram. 

Base, external diameter,. 

.. 51 

Base, internal diamoter 

. 47 

Height from rim ,. 

.. 12 

Height of prongs . .. . 

.... 43 

Width of prongs ., 

.. 5 


Ficv^ ‘‘ BF 


Diameter, base ., 

.. 88 

Diameter, top .. 

.. 35 

Total height . 

.. 10 

Height to shoulder .. ,. 

8 

Fiece “ 

External diameter 

.. 46 

Internal diamoter .. 

.. 39 

Total height ,. ,. 

10 


Height to shoalder. S 

Notches, width ., .. ,... 5 

N oteh es, d epth. 5 

Fiece FF 

External diamoter .. .... 46 

Internal diameter.44 

Prongs, length .. .. .... 45 

Prongs, width. 5 

Flem “A.” 

External diamehr .. 56 

Internal diameter .. .. .. 48 

Internal diameter, top .... 40 

Height of shoulder ., ., ., 7 
Notches, depth .. .. .... 7 

Notches, width.. .. .. .. 5 
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Ill one series of experiments, the dimensions of the electrodes 
Avere:— 

Cylinder—closed al hoth ends : 

Height. do mill. 

Diameter. 66 ,, 

Annular Band: 

Height. ‘2d mm. 

Diameter. dO ,, 

The distance between each electrode and the parchment was 5 mm. 
A platinum wire from each electrode was connected with the copper 
leads which supplied the cunniit. Experiments wore made with this 
circular cell in which the N D values ranged from 1*11 to 4*92. 

The square cell is also made of hard rubber. It consists of hvo 
plates, each 125 mm. square, and rimmed on three sides with raised 
edges 12 mm. thick. The receiving chambers which hawe been 
hollowed out of the rubber-plates to a depth of 5 mm. are 
300 mm. X 130 mm. and are each i>rovid.ed at the base with a 
discharge- opening. 

To use the apparatus the parchment septum is placed between these 
two rubber plates, these are tightly locked together by four metal 
pegs placed at the corners, and the whole is then firmly clamped in a 
wooden frame; after the two electrodes have been slipped into place 
on either side of* the parchment, the apparatus is all inady for use. 

The distance from each electrode to the septum is 5 mm. The 
electrodes have each, an active surface of 100 cm.“ Le, ==: 3 and 
the amperes employed therefore at once express normal current- 
density values. 

Optical D tier min at ions. —All of the polarimotric observations were 
made by means of a double-wedge compensation saccharilneter, built 
by J. Peters, of Berlin, examined and certified to as correct by Prof. 
Dr. Herzfeld, of the Institute of Sugar Industry at Berlin, 

The correct adjustment of this instrument was controlled before 
each experiment by means of a standard quartz plate and by observa¬ 
tions of the zero point. Purthermore,, the observation-tube which 
was used in each instance was examined as to any possible optical 
activity of its cover glasses before being filled with the solution to be 
examined. The light was in every instance obtained from a 50 candle- 
power, 110 volt, spiral-shaped filament, and the light so obtained was 
passed through three centimeters of a 62 solution of potassium- 
dichromate; the temperatui'O of the sacoharimeter was kept as close 
to 20^ C. as possible. Naturally, only carefully standardized metric 
flasks and weights were used. The solution in each case was made up 
by dissolving 26 grams of the sugar to a volume of 100 metric cc. 

Tintometer Ohservations. —The amount of decolorization secured was 
determined by means of a Lovibond tintometer ; a description of 
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Lovibond’s method will be found in the Journal of the Societif of 
Ohemical Industry, Vol. XIII., April 30, 1894. 

The method adopted to determine the amount of colour removed 
consisted in matching the colour of both the original solution and of 
the treated solution against the Lovibond glasses, subtracting the 
value of the latter from the former and calculating what percentage 
the difference obtained was of the original colour. 

Example:—■ 

Original solution required glass. 57 

Treated solution required glass . 2 

57 less 2 m 55; 55 is 96*49/^ of 57; hence, 96*49'^ of the 
original colour was removed. 

The method adoi:>ted. —Concerning the manner of carrying on the 
experimental determinations, this was in all instances the same, 
briefly, as follows :— 

Twenty-six grams of the sample to be experimented upon were 
dissolved up to 100 metric cubic centimeters. The electro-cell having 
been prepared as previously described, 75 cc. of the sugar solution 
were poured into the same, this amount being evenly divided 
between the anode and the cathode chamber. The electric current 
was turned on and passed for a given length of time—with a few 
exceptions—for a period of five minutes. Observations of voltage 
and amperage were taken every 30 or 60 seconds. The temperature 
of the solution in both anode and cathode chambers was carefully 
ascertained before tuiming on the electric cuiTent and again 
immediately after. After the passing of the current the solutions 
were immediately drained from their respective chambers and 
filtered through double layers of S. & S. filters, both the filters and 
the receiving vessels being kept carefully covered throughout to 
prevent concentration by evaporation as far as possible. 

As soon as a sufficient amount of a solution had been filtered, the 
same was placed into an observation tube, 100 or 200 mm. long, as 
the case might warrant, and observation of the same made in the 
sacchaiimeter. 

Eeference has already been made to the fact that the correct adjust¬ 
ment of the saecharimeter was carefully determined by at least two 
competent observers before each experiment. In the same manner all 
readings on all solutions were made by at least two observers, each 
one of whom took four readings; the first of these was in all cases 
discarded, and the value ultimately accepted as the polarization value 
of the sohxtion examined is therefore the average of six observations 
by two observers. 

In a number of experiments three observei's took part in the work, 
and ill these cases, of course, the values found represent the average 
of their determinations. 
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Here I should like to express luy thanks and obligations to my two 
assistants, Messrs. J. E. Ivelley and T. Dom, for their valued aid in 
these experiments. 

As an illustration of the manner in which the (3Xpori mental work 
was done, the following record of a single experiment is givtui: — 
Number of solutions prepared ir: two, J and />. 

Sugar used.: 1st Beet sugar. 

Solvent used; Water, 

26*0 grams up to 100 metric cc. 

Holntion A : clarified with 2 cc. basic lead acetate solution, Int. 
Com. Standard. 

Boom temperature = 20-' 0. 

Solution temperature =: 20'^ C. 

Saccharimeter tempex'ature = 20^ 0. 

Saccharimeter in adjustment at zero point and n,t 98-6)^. 
Polarization-readings in 200 mm. tube :— 

Observers: A, //. 

94-7 .... 94-8 

94*7 .... 94'7 

94-7 .... 94*6 

294*1 .... 294*1 

94*7 .... 94*7 

Average polarization = 94*70, 

Solution B. —^no preliminary clarification; solution placed in 
electro-cell, current passed for five minutes. 

Electrodes :— 

Anode = lead 10 X 10 cm. 

Cathode = lead 10 x 10 cm. 

Distance between electrode and parchment, in each chamber 
= 5 mm. 


Electric data : — 

Ampere. 

Volta. 

Start . 

. . . . 0-25 _ 

4*0 

After 30 seconds ., 

.... 0*26 .... 

4*0 

„ 60 .. 

. . .. 0-27 . 

4*3 

» 90 .. 

_ 0-26 .... 

4*2 

.,120 „ .. 

.. .. 0*24 .... 

4*2 

„ loO „ .. ,. 

.... 0*24 .... 

4*6 

„ ISO „ .... 

.. .. 0*23 .... 

4*75 

„ 210 .. 

... 0*21 .... 

4*65 

„ 240 „ .. .. 

.. .. 0*20 .... 

4-75 

„ 270 „ .. .. 

.... 0*20 .... 

4*75 

„ 300 „ .. .. 

., .. 0-20 .... 

4*80 


Average NDj„o = 


0*23 


4*45 
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Temperatu.re data :— 

Original solution, before passing electric current 
Anode solution, after passing electric current . .. 
Cathode solution, after passing electric current . 

Reacti0)1. :—■ 

Original solution .. ., Acid to litmus. 

Anode solution. Acid to litmus. 


20dC 0. 
2 ()* 0 ^ 0 . 
20 - 0 ^ 0 . 


Acid to litmus. 

Acid to litmus. 

( Alkaline to litmus. 

( Alkaline to phenol-phthalein. 


Cathode solution . ... xo iiunus 

( Alkaline to phenol-phths 

Decalorimtion :— Per cent, of 

Colour removed. 

Original solution = Glass 24 
Anode solution = ,, 3 .... 87*50 

Cathode solution — ,, 18 .... 25*00 

Polari^.ation readings of anode-solution in 200 mm. tube. 
Saccdiarirnetor in adjirstment at zero and at 9S*tk. 

200 mm. tube, empty, optically inactive. 

Eoom temperature, 20*0‘^C. 

Solution temperature, 20*0^ C. 

Saccharimoter temperature, 20*0“ C. 

Observers : A. B. 

94*f3() 94*80 

94*90 94*85 


94*77 94*82 

Average polarization == 189*59 2 = 94*79. 

Polarization of solution, clarified with basic 

acetate of lead .94*70 

Polarization of anode solution after electric 

treatment.94*79 


Difference 


J^lnperimeidat Data. —As previously stated, four experimental series 
were carried on: A, B, 0 and D :— 

In A.—Electrodes = platinum. 

Solvent = water. 

In E.—-Electrodes = platinum. 

Solvent = water and hydrogen peroxide solution. 

In O .—Electrodes = lead. 

Solvent = water. 

In I).—Electrodes = anode, lead peroxide; cathode, lead. 
Solvent = water. 





564 


In every experiment normal weiglit sugar solutions were used. 
Tlie electric current was passed for five minutes, arid the ohsenu atious 
were made and recorded as previously indicated. 

Heriei^ —In this series the contents of the anode c?oni])nrtuient 

exporionced a greater decolorimtioii than the rest of tlie soluiion. 

The degree of decolorization obtained is noted in the following- 
table, but it was insuflicient to permit of the satisfactory pola,ri/aiti<»!i 
of any of the solutions. 


Tablk I. 
Serums A. 


Experi¬ 

ment 

No. 

Sugar xised. 

If D,,.. 

Anode Solution. 

, Percentage of 
Colour removed. 

Polarization. 

1 0 

Beet I. 

•25 

43‘75 

Doubtful 

13 

Beet I. 

■25 

32-26 

Impossible 

16 

Beet II. 

•25 

Not measured 

Impossible 

38 

Java Centrifugal 

•34 

83-33 

Doubtful 

39 

Java Centrifugal 

•25 

76-66 

Doubtful 

40 

Sandwich Islands II. 

, -43 

i l 'bo 

Impossible 

41 

Sandwuch Islands. I. 

•43 

75-67 

Impossible 


Series B .—As the results noted were so unsatisfactory, it was 
decided to retain the platinum electrodes but to use hydrogen 
peroxide in connection with w^ater in making* up the sugar solutions. 
Hydrogen-peroxide is an oxidant, and nascent oxygen to which it 
gives rise in contact wdth oxidizahle substances, has long been known 
as a decolorizing agent. 

While nascent oxygen does a:^ect and decolorize organic acid salts, 
non-sugars and bodies of a colloidal nature, it does not attack or 
invert sucrose in neutral solutions. 

Ample proof of this is noted in von Lii^pmann’s Cheviie der 
Zticherarten* and similar evidence is given in the valuable paper by 
Otto Bismer, recently published.t 
However, nascent oxygen alone—at least, as Used under the con¬ 
ditions of the tests made, does not decolorize raw-sugar solutions 
sufficiently to permit of their polarization. 

In Bismer’s work the maximum decolorization obtained appears in 
have been only about 45|, and j^ersonal tests made on I'aw-sugnr 
solutions with fresh hydrogen peroxide solution strength) also 
proved its efficiency as a decolorant per se under the circumstances. 
However, in passing an electric current from i)iatinum elcctrodos 
through aqueous raw-sugar solutions containing some perfectly 
neutral hydrogen peroxide solution, a fair decolorization was secured 
in the cathode chamber. 


^ III. Edition, 1904, p. m.34. 

•{• Oest. Ung. Zeitschrift, 1905, Vol. XXXIV,, p. 517. 
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The results obtained are giyen in the following table :— 


Tabi^e II. 
Series B, 


Experi¬ 



Cathode Solution. 

Polarizations 

ment 

Sugar used, 


Percentage of 

determined 

No. 



Colour reniovi'ed. 

in a tube of 

50 

Mataiizas Centrifugal 

*25 

78-09 

100 mm. 

51 

Porto Pvico Muscovado 

•25 

57’S9 

100 mm. 

52 

Java Centrifugal 

•25 

65'M'S 

100 mill. 

6S 

Sandwich Islands III. 

•25 

73'07 Unsatisfactory 

54 

Sandwich Islands I. 

•25 

85‘06 

100 mm. 

66 

Sandwich Islands II. 

•25 

82-05 

100 nmi. 


While these results show a marked improvement over those found 
in Series ^1, the decolorization secured w^as not yet sufficient to allow 
reliable i^Jolarizations to be made in a 200 mm. polarization tube. It 
was therefore decided to pass on to the use of soluble electrodes in 
place of the platinum electrodes thus far employed. 

Bei'ies C .—In this experimental series both electrodes were made of 
sheet lead, and no hydrogen peroxide or any other reagent was used. 
The following data were obtained :— 

Table III. 


Experi¬ 

ment 

No. 

6 

Series C. 

Sugar used. N Dj,,,, 

Sandwich Islands I. *25 

Anode Solution. 
Percentage of 
Colour removed. 

86-84 

Polarization 
determined 
in a tube of 
mm 

200 

28 

Sandwich Islands I. 

•25 

94-83 

200 

29 

Sandwich Islands I. 

•16 

93-10 

200 

30 

Sandwich Islands I. 

•13 

87-93 

100 

4 

Sandwich Islands II. 

•25 

94-12 

200 

25 

Matanzas Centrifugal 

•25 

93-58 

200 

26 

Porto Rico Muscovado 

•25 

85-29 

100 

24 

Java Centrifugal 

•17 

96-15 

200 

14 

Beet I. 

•25 

87-50 

200 

12 

Beet I. 

•25 

91-94 

200 

27 

Beet I. 

-25 

91-37 

200 

31 

Beet I. 

*33 

93-54 

200 

20 

Beet I. 

•24 

88-24 

200 

32 

Beet I. 

•25 

85-18 

200 

21 

Beet I. 

•26 

88-10 

200 

33 

Beet I. 

•23 

87-5() 

200 

18 

Beet II. 

•26 

90-50 

200 

80 

Sandwich Islands II. 

•25 

95-10 

200 

90 

Sandwich Islands I. 

-41 

92-10 

200 


A glance at these results shows that the decolorization obtained 
was very satisfactory; considering all of the twenty experiments 
recorded on raw sugars of various origin and grades, an average 
decolorization of 90*56 per cent, was attained. 
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Series I).-—In oxidation processes tlie energy with wliicli the 
rtniction proceeds at the anode is determined hy the anode-potential, 
hreqnontl}" the oxidation oE certain suhstauces (‘.an thus he eilVK‘.t(.aI 
hy a peroxidized anode that catmot ho scemM'.d hy a. pur(dy m(‘ta.llic 
anode having a lower potential pressure, and it A\'as there tore 
determined to try some experiiueiits in whicti the catliodo sliotild bo 
ot‘ lead, hut in which the anodes of lead shonld receive a coating of 
lead peroxide, to learn whether possil)ly a still more oiOcient 
decolorization might be secured. 

The peroxide plate was prepared in the following mannow :—Three 
lead plates were thoroughly scoured with sand and water, then placed 
into a hot and fairly concentrated solution, of caustic soda, and then 
after remaining therein for a few minutes, were thoroughly rinsed 
with clean water. 

These three plates were then hung into a 20]J solution of sulphuric 
acid as electrodes, the central plate was made the anode and the 
other two were linked as cathodes. An electric current, N D, 
amperes, voltage = 2*5 volts, was then passed for thirty minutes. 
Should it be desired to coa^ only one side of lead plates wnth the 
lead peroxide, then two such plates ca-n be prepared in one operation 
by making those two plates the anodes, and the central plate the 
cathode in the above sketched arrangemeut. 

When peroxidized, the plate is washed thoroughly with water, 
then placed for three or four minutes in boiling water, thoroughly 
rinsed with alcohol and finally dried. 

The data found in this set are given in the list appended 

Table IY. 

Series D. 


Experi¬ 

ment 

Sugar used. K Dtoo 

Anode Solution. 
Percentage of 

Polarization 

determined 

No. 

12 

Beet I. 

*25 

Colovir removed. 
94-00 * 

iti a tube of 
200 mm. 

43 

Sandwich Islands I. 

•25 

96*40 

200 mm. 

44: 

Sandwich Islands II. 

•22 

94*44 

100 inm. 

45 

Sandwich Islands III. 


46*36 

Not readable 

46 

Matanzas Gentrifugal 

•22 

86*11 

100 mm. 

47' 

Sandvuch Islands I. 

•24 

96*00 

200 mm. 

48 

Porto Eico Muscovado 

•23 

86*68 

100 mm. 

49 

lava Centrifugal 

*12 

97*50 

200 mm. 


With few exceptions the decolorizations obtained compare favoi’ably 
with the results secured in series C, yet, the additional work necessary 
to prepare peroxidized electrodes appears to outweigh, or more than 
outweigh the slight advantage gained. 

f'To he continued.J 
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NATAL’S SUGAR INDUSTRY. 


To those not thoroughly conversa-iit with the circumstances of the 
sugar iudustry in Natal, its growth, present position, and future 
prospects will be matter for surprise. Started about the year 1850, 
in a very experimental fashion, it has gradually expanded until at 
the end of 1904 there was a capital of £1,324,095 embarked in it, 34 
mills were in operation employing about 800 hands and some 33,000 
acres were under cane. Its yearly sugar and molasses output, 
moreover, totalled about £2,600,000, and of nim about £30,000. So 
considerable a production naturally more than sulhces for the Colony’s 
own requirements, and since the Customs Convention has thrown 
open the markets of the other South African Colonies, it has contri¬ 
buted about one-half to Smith Africa's total consumption of sugar, 
and consequently has before it the opportunity of expansion to at 
least double its present productive capacity. This fact, of course, 
lends interest to the scheme for laying out lands in Zululand for 
sugar culture, to which allusion has been made, and move particularly 
so as soil and climate there are alike suitable for the growth of the 
cane. It also indicates the fact that, whatever may have been the 
rate of expansion of the industry in the past, there is room and 
inducement for an accelerated productivity, either by improved 
processes, improved machinery, or the enlargement of the acreage 
under cane, or all three methods simultaneously. 

The attainment by the industry of its present dimensions has not 
been without cost, vicissitudes, and losses, and those who have 
recently embarked in sugar-growing are naturally reaping the benefit 
of their forerunners’ experiences. In the early days each planter 
set up his own small mill, where he crushed his half-ton of cane a 
day. Thorough extraction was then out of the question, and working 
costs were high. The economies resulting from the central factory 
system soon, however, induced a new departure, and the first large 
steam-equipped mill in Natal was erected by planters from Mauritius 
in 1877-8, who brought trained workers and started the Natal Central 
Sugar Co.’s factory at Mount Edgecombe. The planter’s individual 
mill is now the exception, and in its room there have sprung up 
about 34 large central factories, six of which are able to crush from 
100 to 300 tons of cane per day of 12 hours, aucl the remainder 
ranging down to 14 tons per day. 

The principal factories are the Tiiiley Manor (Messrs. Hulett & 
fSons, Ltd.), recently erected, with machinery from the works of 
Messrs, the Harvey Engineering Co., Ltd., Glasgow, capacity 200 tons 
of can^ per day ; the Tongaat (Tongaat Sugar Co., Ltd.), fitted with 
machinery supplied by the Mirrlees Watson Co., Ltd., Glasgow, 
capacity 270 tons; the Mount Edgecombe (the Natal Estates, Ltd.), 
equipped with machinery from Mauritius, capacity 300 tons; the 
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Reunion Estate (Mr. De Pass), with Jones and Abel's green niegass 
fiirnaeos, and Wetzel evaporatoi's, capjvcity ISO tons ; the^ Isipijigo 
(Mr. Platt), with toggle gearing to the mill, and machinery by 
Messrs. Maulove, Alliutt A Co., Lid., Kottingbain, the Mirrloes 
Watson Co., Ltd., Glasgow, and others, (‘apaclty 100 tons; tlic 
Es^^eranza Eatatns (Messrs. .Heynold.s Bros,, Idd.), with steel toggle 
gearing to rollers, Yaryan evaporators and ele<‘,trie driv(m cfnitritugals, 
capacity about 220 tons; Lower Jllovo (Messrs. Peaa*ce Bros.), and 
Uinhloti Saga,r Go., which has installed a Fryer’s concretor. Besides 
tliese factories, the Natal Instates, Ltd., have a refinery at Houth 
Coast Junction of a capacity of 6000 tons of refined siigfir per year, 
fitted with modern machinery, supplied by Messrs. D. t^tewart A Go. 
(1902), Ltd., Glasgow. Stills for riim-ina,king made b.y Messrs. 
Blair, Ca,mpbell A McLean, Ltd., Glasgow, arc installed in the 
Esperanza and other factories. 

"While the larger factories Jire fairly up-to-date so far as machinery 
equipment and processes are concerned, many of the smaller factories 
are open to improvement in both particulars. The equipment of one 
of the largest mills, which i.s typical of the rest is as follows:—The 
mill is double, consi.sting of the first three rollers, an intermediate 
carrier for maceration, and the second three rollers. The juice from 
the crushed cane falls into the mill tank, whence, after straining, it 
is raised by a monte-jus to the sulphuring tank. Hence, after the 
addition of sulphurous anhydride and heating, it is passed tf> the 
tempering tanks, where lime is added until it becomes neutral. Then 
it is circulated through three vertical heaters, remains for a wdiile in 
the subsiding tank, the clear portion then being syphoned off into the 
triple-e:ffect, and the dregs pumped into filter presses, running thence 
to the quadruple-effect. Next the subsiders receive the concentrated 
liipiid, the clear portion of which goes to the vacuum-pan feed-tanks, 
and then into the vacuum-pans, of 4 and 6 tons capacity respectively. 
Two of these pans are of chopper, the third, of 20 tons, is of iron. The 
next stages of the juice are from the iron pan to the mixing tank and 
the water-driven centrifugals, of w^hich there are six. The juice from 
the copper pans goes to ten smaller centrifugals, driven by belting. 
This is the final stage so far as the first sugars are concerned; but 
from the molasses four other grade-s of sugar are obtained, and tliesc^ 
are sent to the refinery. In many factories Taylor bags, with or 
without eliminator.s, are still used, imstead of tiller presses, and at the 
Esperanza factory a Y^aryan triple-effect has been insttdled. Where 
megass alone is used for fuel, etEcient megass furnaces are installed, 
while toggle-gearing or hydraxilic attachments are used in some inills 
to prevent overstraining of the.rollers. 

A feature of the Natal sugar industry is that, with the ceaseless 
extension of the acreage under cane, the equipment of the mills is 
being constantly outstripped, thereby creating the necessity for the 
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frequent increase of their capacity. In addition, the reaching after 
more perfect results is the cause of many innovations in methods and 
appliances. In the opinion of Messrs. A. N. Pearson and A. Pardy, 
the introduction of the diffusion process in the largerniills is the only 
way to prevent the serious loss of sugar in the megass, hut opinion is 
divided as to the value of theNaudet-Iiijiton process. More complete 
extraction of the sugar from tlie cane will likewise result from the 
increasing use of large central factories, while much advantage may 
he expected from the choice of better canes having increased sugar 
contents, new methods of culture, the use of multijde mills, &c. The 
greatest necessity which the industi^y lies under is, however, un¬ 
doubtedly the invocation of the help of the chemist in the same way 
that his services are utilised iii beet sugar culture. In field work, 
the disc plough is being introduced to aid the mould-hoard plough 
and the harrow^ while drill-ploughs are supplanting hoes. Finally, 
attention is now being directed to the use of phosphatic manures, 
hone dust, and other artificial substitutes for mill refuse, which has 
been the only manuring agent hitherto employed .—{British nrid South 
Afr ica n Export Gazette .) 


THE PRESENT CONDITION OF THE OEEMAN 
SUOAE INDUSTRY. 


At the annual general meeting of the German Paw Sugar Manufac¬ 
turers, held in Munich last May, Dr. !Mayer, of Berlin, read a paper 
on the present condition of the German sugar industry. 

Although the Brussels Convention had been in force nearly three 
years, it was difficult to say whether it had been favourable or not to 
the German sugar industry, because the market was affected the 
whole time by abnormal disturbances independent of the Conveiffion. 
Just previous to the latter coming into effect, very large exports 
occurred, wdiich resulted in the considerable depletion of existing 
home stocks, which had to he made up by a large ciuantity of sugar, 
indicating an apparently large cousuiuptioii. Next had followed a 
reduction in sowings suid a very bad htirvest, which, in conj uiiction 
with the Paris speculations, sent up prices very considerably. Finally 
came once more a big drop in prices. 

For the next campaign a reduction in the sowings of IIP"; was 
announced, but no one knew what the extent of the crop would be. 
It was rightly said thet the Convention would favour Russia. This 
country had this year cultivated 560,000 hectares, or 35,000 in excess 
of last year, which was a big year in s[dto of the unfortunate social, 
political, and economic crisis the country underwent. When Russia 
once more had a normal crop, her sugar would enter into serious 
competition with other European sugars in the Eastern markets. 
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The beet siigur industry of tho If.S.A. lias increased largely. It 
has doubled •within the last live years, but it still only amounts to 
200,000 tons, and this thanks to a high proteciivn tariff. The same 
also holds good in regard to the cane sugar industry in Jjouisiana. 
On tlio other hand tlm cane sugar industry nourishes in the. Hawaiian 
Islands and Porto Rico. The Philippino production, wliich Was once 
250,000 tons, has fallen to 100,000 tons, hut will no douht rls<i again. 
That of Cuba increases rapidly a,nd in large proportion. 

The imports of sugar into the United States have Ixuax as folhws 
(per cent.);—■ 


Country of Origin. 

1900. 

19U1. 

1902. 

1903. 

1901. 

Cuba. 

17-61 . 

. 23-42 

. 25-60 . 

. 46-40 

. 59-02 

Dutch Indies . 

29-01 

. 16-58 

. 16-56 . 

. 17-27 

. 9-19 

Hawaii 

12-60 

. 14-72 

. 18-74 

. 15-01 

. 15-74 

German}" .... 

14-70 . 

, 14-70 

. . 5-27 . 

, 1-45 

. 0-05 

Other Countries 

. 26-08 . 

. 30*58 

.. 33‘83 . 

. 19-87 

. IG-OO 


100-00 

100-00 

100-00 

100-00 

100-00 


It will be seen that Cuba has practically driven Germany out of 
the field and has considerably reduced the importation of cane suga,r 
from Java and other non-American countries into the United Btatos 
(the population of which latter is over S3 millions). 

Here likewise (in ton.s of raw^) are the imports into the United 

States of sugars below No. 10 D.S. 

191J3. im. 1905. 

Cuba.. .... 1,086,793 . 1,278,951 .. 933,309 

East and West Indies .. 561,922 .. 284,360 .. 499,883 

South America. 159,606 .. 65,038 .. 70,458 

Philippines . 8,516 .. 27,928 .. 35,380 

Germany .. .... 33,878.. 1,117 01,483 

The British Colonies have profited by the Brussels Convention, 
nevertheless imports into British India always exceed the exports, as 
is also the case in New Boutli Wales. At the beginning of this j^ear 
about 30,000 tons of German sugar was exported to India. 

The sugar production of the Eiji Islands, amounting to 50,000 tons, 
goes to New South Wales, as does also the production of Queensland. 

Most of the Mauritian crop goes to India, but a portion finds its 
way to the Cape. 

The production of sugar in Jamaica, Trinidad, and Barba,dos is not 
of any gi^eat extent; it is exceeded by that of British Guiana, which 
has a production of from 160,000 to 120,000 tons. 

Java’s production has increased from 800,000 tons in 1901-02 to 
1,000,000 tons in 1905-06. There exist other cane sugar producing 
comitides of lesser importance. Such are Formosa, Brazil, Argentina, 
and Peru. Peru sent 5000 tons to England in 1901, and 50,000 tons 
this year. 
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Here are the figures of 

general exports of 

German sugar 

(in tons 

of raw):— 

1902. 

190S. 

1904. 

1905. 

Great Britain. 

760,173 

.. 680,343 

.. 661,347 .. 

567,894 

Hamburg . 

7,762 

.. 202,397 

2,397 .. 

36,836 

United States. 

87,054 

2,919 

.. 39.206 . 

8,993 

Canada. 

72,030 

.. 14,994 

152 .. 


Japan . 

36,051 

.. 11,740 

4,770 .. 

5,115 

Cbina. . 

8,357 

.. 12,346 

7,008 .. 

6,219 

South America 

6,612 

.. 10,379 

.. 13,748 .. 

12,762 

Norwuiy . 

32,856 

,. 29,523 

.. 25,322 .. 

23,345 

Switzerland . 

26,267 

.. 26,512 

.. 19,838 .. 

23,969 

PlollancI . 

33,534 

.. 31,011 

.. 12,602 .. 

26,397 

Sweden.* 

455 

95 

5,759 .. 

10,180 

Denmark . 

11,129 

.. 16,596 

2,866 .. 

10,777 

Portugal. 

14,980 

9,473 

9,992 .. 

8,985 

Exports to Canada have been 

stopped by changes in 

ti’eaties. 


Those to JajDan have diminished, as have those to .Isrorway, while 
Sweden’s share has increased and that of Holland has recovered 
satisfactorily. 

Exports of Grerman sugar at the heginning of this year were 
excellent, especially to England and India. 

The consumption of sugar in the United Kingdom and the United 
States, which is on the average SS and 79 lbs. respectively per head 
was not appreciably reduced by the rise in 1904-05, but the trade held 
aloof, and then imported large quantities at the beginning of this 
year. 

In Germany and Prance, as a consequence of the reduction in 
duties, consumption has increased greatly; however, a still further 
increase was expected in Germany. 

Here are some figures of German consumption and export (in tons 


of raw):— 

Consumption.. Exports. 

1900- 01 . 773,96b .. 1,144,250 

1901- 02 .. .. .... 743,520 .. 1,216,486 

1902- 03 . 809,812 ... 1,179,119 

1903- 04 1,130,326 .. 873,623 

1904- 05 .. .. .. .. 059,607 .. 766,520 


It is desirable that the duty on sugar be further reduced, but any 
such change seems out of question at present. 

Dr. Mayer finally referred to the question of the renewal of the 
Brussels Convention, which step is opposed by the pres(3nt majority 
in the British Parliament. He rennirked that if Great Britain 
denounced the Convention, it would nevertheless continue in force. 
It would only be in the event of a second power denouncing it that a 
new Conference would require to assemble at Brussels (within the 
first two months of the year of denunciation) and decide what steps 














to take. Wlietker the Brussels Convention be renewed or not, it was 
to be hoped that events would prove to the advantage of the Gernian 
sugar industry. 

Dr. Schulz (Wulkow) remarked that the price of sugiir, which was 
to-day already ruinous, might fall further to Id fr., a,s it did, in 1894 
(1902 ?). But in order to nanedy the situation it was no good 
looking to the Government for aid ; they must hell) themselves. 

In former days, w’hen the Dutch or rortuguese had too largo a, crop 
of chnvanion or pepper, they used to jettison a cargo of these com¬ 
modities so as to relieve the over-production. Again, in 1780 the 
Lyons merchants, having bought too much rice, threw the excess 
into the Ehone. Toda.y one cannot employ such barbarous means, 
hilt if one cannot force men to eat more jsugar, why not force the 
cattle to do so ? By means of the Steffen process, the proportion of 
sugar produced can be reduced, while simultaneously supplying the 
cattle with a wholesome food. The animals could also be fed with 
the after-products. 

He proposed the following resolution:— 

The general assembly of the Eaw Sugar Manufacturers’ Section 
suggests to the Syndicate of German Sugar Manufacturers that ways 
and means should he found of lightening the market in the event of 
an excessive beet crop by using a considerable portion of the sugar, 
in particular as after-products, directly or indirectly in the feeding 
of cattle. 

Dr. Briikner (Stralsund) approved of this resolution. He believed 
that the far too feeble increase in the consumption was caused by the 
rise in the price of meat, a necessaiy food; this had reduced the 
spending allowance of the working classes, who were in consequence 
obliged to buy less sugar, which was to them still only a luxury. 
By^ giving sugar to the cattle, it would stop the rise in the price of 
meat, and enable the working classes to use more sugar. 

M. von. de Ohe did not agree with Dr. Brukner. He thought that 
the increased cost of meat had, on the contrary, had the effect of 
causing the labouring classes to rejdace it with sugar on their broad 
and butter. The constinii)tion was not reall}^ so small as was 
supposed, for it was to be remembered that only 21 years ago the 
stores were all empty and the then high consumption was only an 
imaginary one. One might be certain that the consumption would 
increase considerably this year, especially in view of a good fruit 
harvest. 

Dr. Schulz’ resolution was adopted with only three dissontieuts.— 
{SiiCTerie JJelge.) 


A new Cartel has just been formed in Austria-Hungary to control 
the output. It is to run for two years, from October, 19()(>, to 
September, 190S, inclusive. 
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GUMMING OF THE SUGAE CANE. 


Mr. N. A. Cobb, Director of Patliology and Physiology at tbe 
Hawaiian Sugar Planters’ Experiment Station, has lately issued, 
an illustrated bulletin on the Gumming of the Sugar Cane. 

As our readers may recollect, ‘ ‘ gumming is a disease of the sugar 
•cane that was first carefully investigated in the State of New South 
Wales in the early nineties.” The interest aroused by the original 
reports soon spread, and led to the identification of this disease in 
other pa,rts of the world, where likewise it has proved injurious. ‘‘ It 
is in fact a disease of a very insidious nature, and one that usually 
attains a dangerous character before it is recognized. It is capable of 
doing a great deal of damage if left to itself, but fortunately its 
ravages are within our control by means of comparatively inexpensive 
precautions.” 

To detect the presence of this disease, it is necessary to examine the 
canes microscopically; but external symptoms are given by the 
presence of stalks with dead tops in the inidst of stools of cane. “ In 
such a case the base of the arrow will be found to be decayed. An 
examination of this part of the stalk will disclose one or more cavities, 
often of considerable size and more or less filled with a somewhat 
malodorous matter of the consistency of pus. About these cavities 
the tissue is dark in colour, being red, brown, or black, though some¬ 
times the colour is lighter than this, and indeed in some cases may be 
altogether lacking. In all cases, however, these tissues are con>- 
pletely filled with slimy and offensive-looking matter.” 

If the stalks are then cut, it will be found that they tend to 
“bleed.” “The liquid substance that slowly oozes out from the 
cut-off ends of the fibres has a yellow colour, and as a rule has about 
the consistency of honey, which it resembles in general appearance, 
though not in taste. . , . Sometimes the gum is transparent, some¬ 
times it is more or less opaque.” 

The symptoms just described in brief are those to be observed in a 
marked case of the disease, and in crops that reach a stage suitable 
for crushing. They can generally he detected at the sugar mill 
carriers, for the cut-ends of the stalks exhibit all the colorations 
peculiar to the gumming. Plant cane has more pronoixnced symptoms 
than ratoon cane. 

As to preventive measures to ensure immunity from gumming 
■disease, the foremost step to take is to see that no gixmnied cane is 
xised for planting. The old fallacy that anything is good eiiough for 
seed is a most pernicious one. Healthy cane alone should he used, 
axxd its appearance is such as one soon gets familiar with. Good 
drainage, tod, decreases the loss due to gumming as well as that due 
to other diseases. After each cutting the trash should he completely 
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"burnt, as this clesti’oys a vast number of germs. Even the soil may 
contain germs of disease, so that rotatioix of crops may do much to 
lessen infection. Pailing rotation, a bare fallow every few years 
may have good effect. 

Mr. Cobb sums up as follows:— 

1. The disease first discovered in Australia and called the Gum¬ 
ming of the Sugar Cane is a very distinct disease, and is caused by 
the microbe Bacteriiton vascuJariim (Cobb) Greig-Smith. 

2. Though the course of the disease is somewhat slow, it is often 
fatal, and may be the cause of most serious losses to the sugar 
industry in districts where it prevails. 

3. The disease is most readily recognised in marked cases by the 
oozing out on the ends of fresh cuts of a yellowish gum or slime in 
small droplets, which appear first on the ends of the fibres, but finally 
often run together into larger drops. 

4. The disease is one more particularly connected with the vascular 
bundles or fibres of the cane, hut may extend in some cases to the 
parenchymatous tissue, more particularly at the base of the arrow, 
there causing a kind of top-rot characterized by the presence of much 
slime in cavities near the top of the stalk—cavities sometimes con¬ 
taining as much as a teaspoonful of gxxm. 

5. Diiffierent varieties of cane vary remarkably in their suscepti¬ 
bility to the disease, some varieties being practically immune. 

6. The disease is one that appears to he easy of control through 
the selection of sound sets or cuttings, and through the use of 
resistant varieties. 

7. The disease is one that is particularly liable to be trmmniUed 
from one coimtry to another through the medium of slightly diseased 
cuttings, as the amount of gum in such cuttings is too small to he 
noticed exce^jt through the agency of a microscopic examination. 


Eor further details regarding the microscopic features of gumming 
(illustrated), the occurrence and spreading of the disease, and the 
chemical and physical properties of the gum, the reader is referred to 
the “ Third Report on Gumming of the Sugar Qanef by N. A. Cobb. 
Bulletin No. 3 Division of Pathology, Hawaiian Sugar Planters’ 
Association, Honolulu. 


Three well-dressed Austrian travellers were lately fined £75, £50, 
and £25 respectively, at a London Police Coxirt for attempted smug¬ 
gling of saccharine. It was stated in the evidence that saccharino 
could he bought for 3s. a lb., and sold in this country for 40s. per lb., 
so that the inducement to smuggle it in was very great. 
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THE SUGAE INDUSTET IN SOUTH EOEMOSA. 

(Consular Report.) 

The most conspicuous of the exports from South Formosa in 1905 
were raw sugar, rice, hemp and salt, which monopolised respectively 
66, 3, 2 and 1 per cent, of the total value of the export trade, the 
remaining 28 per cent, being assignable to other exports such as 
lungan, <&c. 

As regards raw sugar there was a gain of 46 per cent, as compared 
with 1904. The total amount exported in 1905 was 830,620 cwts. 
valued at £598,668, against 705,837 cwts. valued at £409,640 in 
1904, showing an increase in value of £189,028 as compared with 
1904. The average total value for the five years 1900-04 was 
£328,116, and shows an increase when compared with 1905 of 
£270,552. 

The following table shows the quantity and value of raw sugar 
exported to Japan, and to China and Hong Kong respectively during 
1905:— 


Kind of Sugar. 

Japan. 

China and Hong 
Kong. 

Total. 

Quantity. 

Value. 

Quantity 

Value. 

' Quantity. 

Value. 

Brown sugar .. 
White sugar.... 

Cwts. 

827,674 

119 

& 

595,831 

156 

Cwts. 1 
1,151 1 
1,676 

£ 

848 

1,833 

! Cwts. 
828,825 
1,795 

& 

596,679 

1,989 

Total.. .. 

827,793 

595,987 

2,827 

2,681 

830,620 

598,668 


As compared with the figures for 1904 there is a large increase in 
the exportation to Japan of 153,211 cwts. and £291,806. Exports to 
China and Hong Kong decreased from 31,255 cwts., value £21,847, 
in 1904, to 2,827 cwts., value £2,681, in 1905, this decrease having 
helped to swell the increase in exports to Japan. 

The export of white raw sugar to Japan and to China and Hong 
Kong reached a very low figure in 1905, having fallen from 54,232 
cwts., value £49,997, in 1904, to 1,795 cwts., value £1,899, in 1905. 
This great decrease is mainly attributable to the fact that large 
quantities of white sugar which were exported in 1904 under the 
classification of white sugars were in 1905 exported under the 
classification of brown sugars. The tendency at present, however, 
is to manufacture brown sugax’s only, and the white grades which are 
now placed on the market are not so white as white grades of former 
years. 

In consequence of oyer-speculation during the season 1904-05 the 
sugar market in Yokohama di'opped from 12 yen per picul ^ (£1 5s.) 


1 picul = I33;i^lb8. 
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in Marcli, 1905, to 7 yen 50 sen per picul (15s. 7kl.) in October, 1905, 
and very heavy losses were incurred by all holders of sugar in South 
Formosa, so much so that a group of Formosan Chinese sugar 
merchants became financially embarrassed and practically ceased to 
export. As these merchants hitherto controlled about 50 per ctmt. 
ef the sugar export and made large advances to varioxis native niillB 
whose products they control, their embarrassment had a widespread 
effect and hurried the financial crisis in South Formosa which, it had 
been anticipated, would occur if more specie were not sent oxxt of the 
country for the purchase of new machinery. Prices opened in Tainan 
in the month of December, 1905, at 7 yen (14s. 7d.) per picul, rose to 
7 yen 50 sen (15s. 72d.) per picul only for a very short time, and then 
steadily declined, closing in May at about 6 yen (12s. 6d.) per picul. 
The crop for 1905-06 was a large one, more cane having been planted 
on account of the high prices obtained in the previous season. It 
was feared at one time that the financial crisis caused by the 
embarrassment of the native merchants already referred to might be 
so serious as to prevent the whole crop being reaped, owing to 
difficulty in borrowing the necessary funds to renew the mills, bxit 
the banks rendered financial assistance, and the crisis, although not 
quite over, is now less severe. 

For foreign merchants the season has not been a bad one. Indeed 
the tightness of the money market amongst native merchants has had 
the effect of throwing a much larger share of the trade than usual 
into the hands of Europeans. And the comparative steadiness of 
prices has allowed of a brisk commission business with no speculation. 

The year 1905 was characterised by the large number of native- 
owned semi-foreign style mills erected. "With one or two exceptions 
, the mills all employ foreign cane-crushing mills driven by steam or 
kerosene engines, but retaining the old style evaporating process. 
Forty-seven mills were erected, ranging in siiie from a crushing 
capacity of 40 tons per 24 hours to 200 tons; all were bought in 
Olasgow. As regards motive power, however, 15 sets of steam and 
3 sets of kerosene motive powers were obtained from the United 
States owing to lower prices. There are now 67 new style mills with 
■a total crushing capacity of 5,330 tons of cane in 24 hours, repre¬ 
senting 60 to 70 per cent, of the total crop. Of these, six mills, 
representing a daily crushing capacity of 1,350 tons, make centrifugal 
sugar, while the remainder still manufacture the old style ‘‘brown 
sugar,’’ but considerably improved in quality. It is expected that as 
the native Chinese become more ■ experienced they will adopt more 
modern machinery and that eventuallj^ there will be a regular central 
factory system. Owing to the difificulties caused by inexperience in 
working new machinery, the 1905-06 crop has not been worked off 
as quickly as usual, and there is consequently a lesser area of cane 
planted for the coming season, 1906-07, than in 1905. This is 



partly due to the low prices received during the 1905-06 season. 
But although the area planted is less, it is expected that the new 
crop for 1906-07 will not he much smaller than that for the previous 
season on account of the large increase in Eose bamboo sugar-cane 
planted. This cane yields about three times the quantity, area for 
area, produced hj the old style bamboo canes, which are rapidly being 
abandoned, and it is anticipated that within the next few years there 
will be no more old style bamboo canes left, except in places which 
are not suitable for the Eose bamboo. It is calculated that the out¬ 
put per acre from the old style bamboo canes is from 10 to 15 tons 
per acre, and from the Eose bamboo about 30 tons per acre. 


GEEMANY. 


Eesitlts of the Campaign op 1905-06. 

The number of factories at work during the season which lately 
closed was 376, an increase of two over the number in 1904-05. This 
number was, however, less than in previous years, as in 1903-04 there 
were 384 factories at work, and 393 in 1902-03, 

The area planted with beets increased from 416,714 hectares in 
1904-05 to 468,474 hectares in 1905-06, a hectarage which was only 
exceeded in 1901-02 with 478,749 hectares. 

The quantity of beets worked up amounted to 15,726,425 metric 
tons as compared with 10,071,211 metric tons in 1904-05. The yield 
per hectare was 33*6 metric tons as compared with 24*2 tons in 1904-5, 
and 30-4 in 1903-04. While last year’s figure was the lowest on 
record since 1874-75, this year’s yield has only once been exceeded, 
and then in 1882-83, when 34*4 tons was the average. 

The sugar production (in raw sugar value) was as foEows : — 

1905-06. 1904-05. 1903-04. 

Metric Tons. Metric Tons. Metric Tons, 

2,311,746 .... 1,503,036 .... 1,650,980 

The yield obtained was 14*70 per cent, as compared with 14*92^ in 
1904-05, 14*38 in 1903-04, and 14*47 in 1902-03. 

The exports in raw sugar equivalent have been:— 

1905-06. 1904*05. 1903-04. 

Metric Tons. Metric Tons, Metric Tons. ^ 

1,159,134 .... 766,521 .... 873,623 

The consumption per head of the population was (in raw sugar 
values) 40*7 lbs. in 1905-06 and 35*3 lbs. in 1904-05. 


A bill has just been introduced in the Danish Folkething embodying 
extensive reforms in the customs tariff. Amongst other changes, the 
sugar taxation is modified in such a way as to enable Denmark to join 
the Brussels Convention. 
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EEOENT PE.10TI0E IN OANE SEGAE MACHINERY. 


At a meeting of the Society of Engineers held at the Eoyal United 
Service Institution, Whitehall, on Monday evening, October 1 st, 
1906, Mr. Maurice Wilson, President, in the chair, a paper was read 
on “ Recent Practice in Cane Sugar Machinery,” by Perry E. Nursey, 
Past-President, and of which the following is an abstract:— 

The author first referred to his previous paper of 1805 on the 
subject, which constitutes a correct exposition of sugar-mill engineer¬ 
ing practice at that date. Since then, he observed, with the exception 
of a paper on American sugar mills, read before the Institution of 
Mechanical Engineers in 1902, and a few newspaper articles, there 
had been an absolute dearth of information upon the subj ect. He did 
not propose to follow in detail the development of sugar machinery 
during the forty years* interval, but to show the general trend of 
improvement as exemplified by the recent practice of sugar-mill 
engineers. 

He then described an ordinary cane sugar-mill plant of the present 
day, and pointed out that from the 16 h.p. three-roller mill of I 860 
we had now reached an eleven-roller plant, which included a pair of 
preliminary breaking rolls known as Krajewskis, being so named 
after their inventor. This was followed by descriptions and illustra¬ 
tions of examples of the present practice of various sugar machinery 
manufacturers as regards cane mills, both steam and electro driven. 
The firms represented included the Mirrlees Watson Company, the 
Harvey Engineering Company, Manlove, AIHott & Go,, Ltd., 
D. Stewart & Co., Ltd., and Messrs. George Eletcher & Co. Cenhi- 
fugal machines were represented b}^ those of Messrs, Pott, Cassels & 
Williamson, which firm also manufacture Patterson’s classifying 
apparatus. This is an ingenious contrivance for separating the 
washings from the syrup discharged from the centrifugal baskets, so 
that the washings may be returned to the vacuum pan to produce the 
same grade of sugar instead of passing aw^ay with the syrup iuto a 
lower grade. 

Evaporators and vacuum pans as made by the Mirrlees and the 
Harvey Companies next came in for notice with illustrations, and 
included the Meyer film evaporator, which is made by Messrs. 
Eletcher. It consists of a revolvhig arm which sprinkles the juice 
over the heating surface in each evaporator vessel, and is applicable 
to existing evaporating apparatus. The atxthor observed that although 
several improved systems of evaporation had been introduced since 
1865, and the shape of the vacuum pan had been greatly altered, the 
old vacuum pan in the form of an oblate spheroid was still held by a 
few users to be preferable to some of the newer types on the grounds 
of common sense and scientific correctness. 
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The plant for the Naudet process of extraction and filtration of cane 
juice, as put down in Trinidad by the Harvey Company, was next 
described and illustrated. This process is one of diffusion or macera¬ 
tion by forced circulation, by means of 'which treatment it is claimed 
that within 0‘o0 of the total sucrose in the cane is recovered. It is 
stated that in Trinidad during the last crop the average extraction 
per 100 of sucrose in the cane was 93^, and on the weight of cane the 
sucrose content was 12*86,^, and the recovery in juice 11*93^, leaving 
a loss in extraction of 0*93 on the weight of cane, or 1% on the 100 of 
sucrose in the cane. 

A typical West Indian windmill sugar estate was then described, 
after which the author entered upon the consideration of the question 
of central factories. That system, he observed, constituted the most 
important advance of modern times as regarded the general conditions 
of sugar production, central factories having proved most successful, 
especially in connection with small estates. They were alike satis¬ 
factory to the owners of such estates, who sold their cane crops to the 
factory companies, and to the latter, who made the sugar and placed 
it on the market. 

The author then described the Antigua central factory, the inception 
and inauguration of which were mainly due to the untiring exertions 
of the Hon. Francis Watts, C.M.G. It was erected and fitted under 
contract by the Mirrlees Watson Company in 1901, and the author 
pointed out that the report of the directors of the Central Factory 
Company for 1905 showed that the working of the factory for that 
year resulted in a net surplus of £3,956 9s. 8d. This result was 
obtained notwithstanding a prolonged drought; a saving point, 
however, was the somewhat advanced price of sugar during the early 
part of the year. The author then submitted a detailed specification 
of the plant and machinery of the Antigua factory, the cost of which, 
iiiclusive of several miles of light railway connecting up the various 
estates with the factory, was £42,408. The factory was handed over 
under steam to the company by the contractors within eleven months 
of the acceptance of the contract, and was publicly opened on 
December 19th, 1904. 

The author finally described a modern Cuban central factory as 
erected and fitted by D. Stewart & Co., Ltd., and he concluded by 
stating that the Harvey Engineering Company had carried out 
contracts for no fewer than nine central factories in the East during 
the past five years. 


The second number of the Sugar Beet (October) is a considerable 
impi'ovement on the first, at least as regards number of pages, there 
being 50 ^ more matter. There are, however, very few long articles. 
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ON THE CAUSE OE COBB’S DISEASE OF THE 
SITGAE CANE.-* 

By Ewin F. Smith. 

In 1908 Cobb pnblisbed in Australia a. vory interesting com¬ 
munication concerning a so-called “ gumming disease” of sugar 
cane wbicb prevailed for some years in tbe vicinity of the Clarence 
Eiver, and in other cane-growing districts of Australia. Cobb 
ascribed this disease to a bacterium. The prominent syniptonis were 
a dwarfed growth, with rotting of the arrow or pith of the cane, and 
also, and this latter was constant, the occurrence of an ahundance of 
yellow gum in the fibres of the stem. The bacteria were examined 
microscopically, and pictured; hut not cultivated to any great extent; 
nor were they well characterized. Cobb proposed for the species the 
name Bacillus vascularim. He made some puncture inoculaliions on 
cane stems with yellow gum that had been taken from diseased stems, 
hut no inoculations with pure cultures in the usual sense of the term. 
The results of the inoculations had not been secured at the time of 
writing. 

In 1895 Cobb published the results of these inoculations as follows : 
They were conducted upon seven cane stalks which were selected ou 
account of their healthy appearance, although they were standing in 
a region where the disease was very common. Unfortunately this 
garden plat was so far removed from Sydney that the inoculated 
stalks were not further observed for an entire year. They were then 
cut and forwarded to Cobh. One stalk had long since died; another 
was nearly dead, and it could not he said with certainty what had 
been the cause of death. All the other stalks of cane, inoculated as 
well as those not inoculated,t were infested with the gumming 
disease. Concerning the other cane stalks in the same garden, 
nothing is said, and no description is given of the symptoms during 
the course of the year. 

In consequence, plant pathologists have ex|)ressed the opinion that 
the aetiology of this cane disease had not been fully cleared up. 
Some hold the ^opinion that the bacteria were only a saprophytic 
phenomenon of a subordinate nature ; others are of the opinion that 
perhaps the disease was of a purely bacterial nature, but that the fact 
was not well established. For instance, Kriiger writes in his work: 
“ Das Ziuckerrohr und seine IMtur.” 

Zwar ist durch Eeinkulturen und Infektionen die Ursache dieseu 
Krankheit nooh nicht unzweifelhaft erbracht, doch ist os sehr 

* “From Gumming of tho Sugar Cane.” Hawaiian Sugar Planters’ Association 
Bulletins. 

t This is not quite accurate. Some at least of the inoculated stalks never became 
infested, (mte N. A. Cobb,) 



581 


•wahrscheinlicli, das obige Krankheit dem AagrifiPe der genannteii 
Bakterien zuzuscbreiben ist.” 

In' 1902 Greig-Smith published, also in Australia, an article 
concerning the gumming disease of sugar cane. He cultivated the 
organism in a pure condition and described its growth upon several 
culture media, but says nothing of infection experiments. His 
investigations were for the most part qualitative chemical tests 
concerning the nature and origin of the gum. From its reactions, 
which for the most part were the same as that of bacterial gum he 
bred in pure culture in agar-agar, he held it to be j^roved that the 
gum in diseased cane stalks must be of bacterial origin, and that in 
consequence this disease could not be other than of bacterial origin, 

I do not know whether any one else, the author excepted, has bred 
this sugar cane disease in pure culture since the publication of Cobb’s 
papers. 

My own investigations began in 1901, but the first experiments 
miscarried. The cane stalks were very long in transit (5 months) and 
although much typical yellow gum was to be seen in the fibres, and 
with the aid of the microscope was recognizable as composed of 
bacteria, all these were dead. Cultures from it gave no result, or 
only scattered white and red colonies of saprophytic bacteria. . From 
the copious yellow gum I unfortunately could obtain no yellow 
colonies. The cane stalk was so old, shrunken, and browned, that 
nothing else could have been expected. 

In 1902 I received a second shipment of diseased cane stalks from 
Australia, through the kindness of the New South Wales Ministry of 
Agi’iculture. These stalks came through quicker, were sealed at the 
end with sealing wax, and, on examination, proved to be much 
fresher than the first shipment. When they were cut, a quantity of 
yellow gum exuded slowly from the fibres in drops, and was, as the 
microscope showed, composed of millions of bacteria, (nothing but 
bacteria could be found in the yellow fibres of the stalks). The stalks 
were two feet long, four to five centimetres in diameter, and contained 
hundreds of fibres filled with yellow gum. Other fibres, especially 
those near the margin, were reddish to brownish, and in this part I 
found a mycelium which, on being cixltivated, produced a long-beaked 
Sphaeronema. Consequently I coxxld not regard the red pigment with 
certainty as a symptom of the gumming disease, and I thought no 
more about it ; but, as will be seen later on, this w'as not exactly 
correct. The mycelium itself was apparently a phenomenon of 
entirely subordinate character. 

It was very easy, observing the well-known precautions, to isolate 
a yellow organism from out the yellow gum in really pure cultures. 
Plate cultures from two cane stalks, of which one (1.) was much 
fresher than the other (lY.) were prepared. On that prepared from 
Plate lY. colonies of mould, and of white and orange bacteria 
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occurred. Upon the plate prepared from I. there was little else than 
Cobb’s organism to be found, only scattered colonies of other bacteria. 
The inoculations were in consequence made from the yellow colonies 
from the cane stalk (I.). These yellow colonies were numerous and 
uniform. In the Petri-dishes, there were no mycelial colonies, and 
no reddish bacteria to be seen. The microscopical morphology, as 
well as the plate cultures, were entirely in harmony. Everything 
pointed to only a single yellow organism derived from the gummed 
fibres. This organism was a yellow, short-jointed motile scliizo- 
niycete, characterized by a polar hagellmn, which I assigned to the 
genus, FseiidoinonnSy under the name Pscitdomouas luxscukirnrib 
Cobh).* The motile condition shows up much more clearly in young- 
cultures than in old, or than if the bacteria are derived from vascular 
bundles. This restricted motility appears, however, izi many other 
species of bacteria. 

As I now possessed an excess of pure cultures, I tested the cultural 
peculiarities of the organism as described by (dreig-Sinith. These 
were quite correctly described by Greig-Smith. All doubts that I 
had on hand the same bacteria were disj^elled by these studies. It 
W'as the same bacterium that Greig-Smith had described. I was 
therefore obliged to cousider that it could be no other than that 
which Cobb had described in 1893-1895. 

The next question, and the most interesting, as w’-ell from an 
economical as from a pathological standpoint, was this: Gould 1 with 
these organisms produce the gumming disease in sugar cane ? Were 
Cobb’s declarations correct, as it seemed, or were they erroneous 
guesses like so many otlier pronouncements in matters pathological ? 

Eortunately I had at this time sound cane plants of four varieties 
in the green-house, which had newly come from plantations in 
Southern Georgia, These had been grown in the green-house for 
three months from healthy cuttings and were in good condition, 
about four feet high, with many leaves. The possibility of establish¬ 
ing infection hy means of these organisms could therefore be tested 
through inoculations. 

The inoculations were conducted by means of needle punctures on 
two leaves of each plant, at a j)oint about one to two feet from the 
stem. Each leaf received twenty to thirty minute needle punctures 
on an area of about four square centimeters, bzit no injc'-ction. Only 
two plants were punctured on the stem, at about two feet from the 
ground; the results from these, however, presented no peculiarities. 
The inoculations were made with yellow gum from throe potato 
cultures, which were five sub-cultures removed from the plate 
colonies. Up to night-fall, as is my custom, I jjrotected the 
inoculated leaves from light with clean paper, but the needle 

* At a later date, Dr. Smith referred this microbe to tlie genua, Bacterium^ sub- 
divJsiou, Pseudommas, {Note by N. A. Cobb.) 
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punctures were not shut off from the air, which indeed they could not 
have been. A semi-tropical temperature was maintained in the 
green-house, and the plants grew rapidly. 

During the first week after the inoculation no symptoms could be 
noted, the needle punctures themselves had not produced any. 
Many leaves were also punctured with sterile needles, indeed with 
many more punctures than the inoculated ones, but with no 
particular result, as was to be expected. About three weeks after the 
inoculation, white streaks were to be seen on the inoculated leaves, 
which soon became spotted with reddish or brownish flecks and 
stripes. These sti'ipes had their origin in the inoculated parts of the 
leaf, and grew slowly backward as well as forward. Dor some weeks 
nothing more was to be seen except that the white streaks appeared 
on other leaves, and, somewhat later, reddish to brownish streaks 
appeared, accompanied by a shrinkage of the leaf parenchyma in 
strij)es. At this time the dwarfing of the growth commenced, and in 
the end it became very noticeable. The row of inoculated plants 
remained much smaller than the uninoculated. After about three 
months the inoculated leaves, as well as other large leaves, shrivelled 
up, and the terminal bud became infested with a bacterial rot. At 
this time not all the leaves were dead, and the well-developed part of 
the stalk remained green and to outward appearance sound. More¬ 
over, sprouts and roots started from the base of some specimens. 

About twelve plants of the variety “common green cane” were 
inoculated, and all sooner or later showed these symptoms. 

When the first symptoms were noticeable, I sectioned some of the 
inoculated leaves, and with the microscope could easily demonstrate 
the presence of the bacteria in the vessels for a distance of some 
18 cms. upward. This was thirty days after the inoculation. 

Later, as the general symi)toms developed, I sectioned all the 
inoculated plants one after another, and examined them in all 
directions. The inner symptoms were the clearest. One could not 
wish or secure better results from any experiment. In every stalk 
there were numerous vascular bundles filled with the yellow bacterial 
gum, which oozed mxt in small drops if the stem was sectioned. 
Everything was as Cobb had described, and as I myself had seen in 
the specimens received from Australia, with the exception of the 
absence of saprophytic bacteria wDich during the six weeks’ journey 
had developed upon the Australian specimens. Toward the top, close 
to the terminal bud, where the stem tissues were soft and not well 
developed, the gum was not confined to the vascular bundles. Here 
the parenchyma was also infested, in fact was so much infested that 
cavities of considerable size were filled with the yellow gum. Some 
of these cavities contained as much as a teaspoonful of yellow gum. 
This gum was also to be found in some vascular bundles at the base 
and middle parts of the leaves not inoculated, f.c., leaves which had 
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been infected throiigb the agency of the vascular fibres. The inner 
face of many of the leaf-sheaths was also, after a few months, sjiotted 
red or brown and sticky with the outflow of bacteria. Among the 
inner leaves of the terminal bud this stickiness was so pronounced 
that the bud could not force its way through, and either took on a 
zig-zag course or became crumpled, whereby the terminal bud from 
without appeared somewhat clavate. 

Examined under the microscope, this yellow gum showed millions 
of bacteria, but no fungus hyphae, nematodes or insects. Morplio- 
logically these bacteria were entirely the same as those which I 
had seen in the cane stalks which I received from Australia. Of 
course, if the pith-rot is sufficiently advanced, other organisms such 
as white bacteria and fungus hyphae am present, as, for instance, in 
the Australian stalk No. IV. 

Plates flowed with agar-agar gave in Petrie-dishes an abundance 
of pure culture of the same yellow organism which I had secured 
from the Australian canes, and which I had inoculated by needle 
punctures into my cane leaves. Plate cultures gave the same results 
from various altitudes on several stalks. Bacteria were collected in 
great masses in pure culture in the yellow fibres of the stalk. 
Cultivated upon potato, agar-agar, gelatine, &c., the yellow gum 
displayed, whether examined by the naked eye or under the micros¬ 
cope, the same pecularities as the bacterial gum which was inoculated. 
I therefore consider the aetiology of this disease to bo settled. The 
gumming disease of the sugar cane must be considered a purely 
bacterial malady whose cause is assignable to the yellow Fsetulomonas 
vasciilarum. There can be no further doubt about it. 

fTo be continued.) 


PEANCE. 


Eesxtlts of the Campaign of 1905-0G. 

The number of Erench beet sugar factories in operation during the 
1905-06 campaign was 292, compai’ed with 270 in 1904-05, and 292 in 
1903-04. The area under beet cultivation is not yet definitely stated, 
but is unofficially estimated to have been 262,866 hectares, against 
203,772 hectares (the official figure) in 1904-05, thus being a 29/; 
increase on the previous season. This is the largest area sown since 
1901-02. 

The total production of sugar expresvsed iu refined amounted to 
984,671 metiic tons (30*7 tons to the hectare), as compared with 
562,736 tons (22*9 tons to the hectare) in 1904-05. The yield in 
sugar per cent, of beets was 12*181, as compared with 12*05 the 
previous campaign. 
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MOIS'THLY LIST OF PATENTS. 

Comnnmicated by Mr. W. P. Thompson, C.E., P.C.S., M.T.M.E., 
Chartered Patent Agent, 6, Lord Street, Liverpool ; and 
^ 322j High Holborn, London. 

ENGLISH. —APPLICATIONS. 

19464. E. ShA'W, London. Improvements in or relating to the pro¬ 
cess of extracting sugar from cane stalks. 31st August, 1906. 

20767. E. Hapvey, Glasgow. (Communicated by J. P. Eodriguez, 
Cuba.) Improvements in and relating to mills for crushing sugar cane, 
or like material. 19th September, 1906. 

ABRIDGMENT. 

18138, E. Monti, of Turin, Italy. Imp>rovements in and relating 
to the treatment of wine must, heer, beetroot juice and the like. 7th 
September, 1905. This invention relates to a process which consists 
in freezing the solution in a tub or tank of suitable height, by means 
of several superposed independent valve-controlled refrigerating coils 
in such a manner that the solution at the bottom is frozen last, the 
more concentrated solution which drips from the upper layers of ice 
crystals, and which sinks to the bottom of the tub, being frozen at a 
lower temperature than the less concentrated solution at the upper 
end of the tub. 

GEEMAN.— ^ABRIDGMENT. 

172293. August Neumann, of Berlin, and Walter Eaabe, of 
Broistedt. A saturating cone for diffusers. 10th November, 1905. 
This saturating cone for diffusers is characterized by its being con¬ 
nected at its base with a pipe conveying fluid under pressure, and its 
walls being perforated at intervals with partially extending slots. 


Note. —Copies of all published specifications with their drawings in 
these lists can be obtained from W. P. Thompson & Co., 6, Lord 
Street, Liverpool, at One Shilling a copy for English or American 
Patents, and Two Shillings for German. In ordering please give 
number and date. __ 

Patentees of Inventions connected with the production, manu¬ 
facture and refining of sugar will find The International Sugar 
Journal the best medium for their advertisements. 

The International Sugar Journal has a wide circulation among 
planters and manufacturers in all sugar-producing countries, as 
well as among refiners, merchants, commission agents, and brokers, 
interested in the trade, at home and abroad. 
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IMPORTS AND EXPORTS OE SUGAR (UNITED KINGDOM) 

To UND OP September, 1905 and 1906. 


IMPORTS. 


Raw Sugars. 

Quantities. 

Values. 

1905. 

1906. 

1905. 

1906. 

£ 

2,858,337 

37,356 

334,078 

100,113 

72,627 

118,372 

41,943 

212,099 

375,649 

*48,362 

34,351 

28,084 

774,661 

86,638 

Germany.. 

Holland . 

Belg’ium .... 

Erance ...... 

Atistria-HiangarY .. 

Java... 

Philippine Islands .. 

Cuba. 

Pern... 

Brazil .... 

Argentine Republic ...... 

Mauritius .. 

British East Indies 

Straits Settlements. 

Bt. W. Indies, Guiana, <S:c.. 
Other Countries. 

Cwta. 

3,769,613 

91,610 

308,929 

236,493 

370,920 

1,928,466 

9,680 

995,924 

87,414 

158,460 

256,180 

165,997 

901,137 

733,729 

Cwts. 

6,652,998 

88,733 

753,530 

229,101 

176,738 

251,216 

IIROIO 

471,111 

958,955 

127,205 

88,267 

69,635 

1,464,013 

186,750 

£ 

2,204,850 

63,722 

222,438 

155,320 

243,766 

1,316,260 

4,840 

657V278 

47,958 

87V369 

143,662 

88,637 

725,664 

494,337 

Total Itaw Sugars .... 

10,014,552 

11,630,162 

6,456,001 

5,122,670 

Repined Sugars. 

Germany.. 

HoRand" ... 

Belgium .. 

Erance . 

Other Countries .......... 

7,205,568 

1,180,116 

189,478 

1,491,796 

344,392 

9,290,290 

2,088,689 

312,038 

2,082,288 

507 

5,767,161 

972,212 

155,639 

1 ,102,102 

282,051 

5,290,391 

1,258,572 

181,328 

1,172,747 

367 

Total Ptefined Sugars .. 
Molasses .. 

10,411,349 

1,874,108 

13,773,812 

2,119,578 

8,279,165 

373,808 

7,903,405 

402,640 

Total Imports.. 

22,300,009 

27,523,552 

15,108,974 

13,428,715 


EXPORTS. 



British Repined Sugars, 

Cwts. 

Cwts. 

£ 

£ 

Sweden ... .. 

184 

128 

168 

115 

Norvv'ay . 

15,624 

63,832 

13,929 

11,969 

8,286 

Denmark.. 

78,578 

45,643 

39,500 

Holland .. 

58.388 

59,101 

45,044 

35,851 

Belgium .. 

6,595 

8,488 

4,291 

4,879 

Portugal, Azores, &c. .... 

11,419 

23,551 

8,329 

12,771 

Italy ...... 

4,965 

251,296 

29,824 

3,253 

15,066 

Other Countries .... 

509,253 

218,791) 

329,196 

Foreign «& Colonial Sugars 

412,303 

722,912 

337,496 

445,664 

Refined and Candy........ 

19,323 

29,911 

16,640 

18,624 

Unrefined 

73,435 

153,470 

51,818 

78,254 

Molasses ... 

2,752 

5,490 

840 

1,761 

Total Exports.. . J 

507,813 

911,783 

406,794 

544,303 
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UNITED STATES. 

(Willett Gnty^ ^c.j 
(Tons of 2,240 lbs.) 

Total Iteceipts Jan. 1st to Oct. 18th ,. 1,647,858 
Beceipts of Defined ,, ,, ., .. 1,705 

Deliveries ,, . .. 1,691,543 

Consumption (4 Ports, Exports deducted) 

since January 1st. 1,649,900 

Importers’ Stocks, October 17th .. .. 14,848 

Total Stocks, October 24th . 147,000 

Stocks in Cuba, ,, 16,000 

1905. 

Total Consumption for twelve months .. 2,632,216 


1905. 
Tons. 
1,629,677 
1,233 
1,553,63 / 

1,475,630 

76,040 

220,150 

139,000 

1904. 

2,767,162 


CUBA. 


Statement oT Exports and Stocks op Sugar, 1905 and 1906. 


(Tons of 2,2401bs.) 

Exports ., .. .. ... 

Stocks.. 

1905. 

Tons. 

945,063 .. 

172,498 .. 

1906. 

Tons. 

1,110,685 

36,429 

Local Consumption (nine months). 

1,117,561 , 

32,120 . 

1,147,114 

32,570 

Stock on 1st January (old crop). 

1,149,681 . 

1,179,684 

19,450 

Beceipts at Ports up to September 30th . 

1,149,681 . 

. 1,160,234 

September SOth^ 1906. 

J. OuMA.—F. 

Mejbh. 


Statement 


UNITED 

Imports, Exports, 


KINGDOM. 


SUOAR. 1904. 

Tons. 

Refined . 664,2.55 

Raw. 540,971 

Molasses.. 66,831 

Total.1,272,057 


Imports. 

190.5. 

Tons. 

520,567 

600.728 

93,705 


Refined .... 

Refined (in Bond) in the United Kingdom 

Raw ..... 

Molasses .... 

Molasses, manufactured (in Bond) in U.K. 


Total. 


Total Home Consumption of Sugar ...1,246>661 


^SUMPTION poit Nine Months 

30th. 




Exports (Foreign). 

1908. 

1904. 1905. 

1906. 

Tons. 

Tons. Tons. 

Tons. 

f 88,691 

1,000.. 966 

.. 1,495 

581,508 

4,5H3 .. 3,672 

.. 7,673 

105,979 

92.. 138 

,, 274 

.1,376,178 

5.655 .. 4,776 

9,442 

Ho 

VIK Consumption. 

1904. 

1905. 

1906. 

Tons. 

Tons. 

Tons. 

. 675,444 

.. 525,117 

663,534 

. 392,206 

.. 406,021 .. 

414,434 

. 98,698 

.. 79,365 .. 

92,978 

. 58,202 

86.2,38 .. 

97,644 

, 44.362 

.. 39,025 .. 

44,263 

..1,268.912 

,.1,130,766 . 

1,312,853 

.. 22,251 

.. 20,615 . 

36,146 

.1,246,661 

..1,115,151 .. 

1.276,70T 
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Stocks op Sugak ik Eukope at ukevek dates, Oct. 1st to 20th, 

COMPAllED WITH PEEVIOUS YeAES, 


In thousands op tons, to the neaeest thousand. 


Great 

Britain. 

CTermany 

including 

Hanaburg. 

Erance. 

Austria. 

Holland and 
Belgium. 

Total 

1906. 

134 

118 

i 

356 ' 

88 1 

31 

726 


1905. 1904. 190c*.. 1902. 

Totals .. .. 58 d .. 773 .. 1161 .. 1123 


Twelve Months’ Consumption of Sdgae in Europe foe 
Three Years, ending September 30th, in thousands op tons. 


fLioht''s Circular.) 


Great 

Britain. 

Germany. 

Erance. 

. 

Austria- 

Hungary 

Holland, 

Belgium, 

&c. 

Total 

1905-06. 

Total 

1904-05. 

Total 

1903-04. 

1873 i 

1163 

651 

561 

! i 

199 i 

4448 

3685 

4150 


Estimated Crop op Beetroot Sugar on the Continent of Europe 

POE THE CURRENT CAMPAIGN, COMPARED WITH THE ACTUAL CROP 
OP THE THREE PREVIOUS CAMPAIGNS. 
fJFrQm Ziehfs 3£onihbj Circular.) 

1906-1907. 1905-1906. 1904-1905. 1903-1904. 


Tons. Tons. Tons. Tons. 

Germany ......2,200,000 ..2,415,136 ..1,598,164 ..1,927,681 

Austria_....1,375,000 ..1,509,870 .. 889,373 ..1,167,959 

Erance. 800,000 ..1,089,684 622,422 .. 804,308 

Bussia . ___ . 1,300,000 .. 988,000 , . 953,626 . . ],20C),9 (j7 

Belgium-... 275,000 .. , 328,770 ., 176,466 .. 209,811 

Holland. 190,000.. 207,189.. 136,551 .. 123,551 


OtBer Countries . 430,000 .. 415,000 .. 332,098 .. 441,116 

6,570,000 6,954,000 4,708,758 5,881,333 
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NOTES AND COMMENTS. 


The Dutch Sugar Standards. 

The Dutch Sugar Standards consist of a series of square glass 
bottles, each of them containing sugar crystals of a di:fferent shade 
in such an order that they form a continuous scale from No. 7 (the 
dax’kest) to No. *25 (the whitest). When using the Standard, one fills 
a spare empty flask specially retained for the purpose with the sugar 
to be tested and then compares its colour with that of the standard 
flasks in a diffused light, say, at a window where the sun is not at 
the time shining. As the sugar sometimes possesses a tinge quite 
different from any of those in the Standard set, a certain amount of 
experience and skill is necessary in order to judge with exactitude 
the shade to which this differing tinge is equivalent. This skill can 
only be obtained by practice and no rules can be laid down as to this 
point. Sometimes the sugar has a more blonde or a more greyish 
tinge than has the brown colour of the standard tint, and then it is 
rather difficult to hit upon the correct grade. In order to remain on 
the safe side in such a case as this, the Dutch manufacturers are 
very careful to deliver sugar not exceeding No. 13, when No. 14 is 
the maximum, as in America or Japan, for the lower duty; they 
never go as high as No. 14. 


41 
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Further Extensions in the Cane Su^ar Industry. 

One result of the greater security felt in sugar niakiag circles, as a 
consequence of the abolition of bounties and cartels, is the springing 
up of central sugar factories in districts where hitherto a number of 
small and obsolete independent mills have existed. One f)f the latest 
ventux'es is the formation of a new sugar company in Jamaica, named 
The Yere Estates Co., Ltd., w^hicli has acquired a very fine sugar 
property at Yere in that Island, and proposes erecting thereon a 
complete modern central sugar factory. The plant will include mills 
and crushers, all driven by one engine, improved clarification 
apparatus, large Harvey Triple Effects, with central ci'iidensation 
counter-current condenser, Torricellian column and dry air pumps, 
and crystallization in motion plant. A central sugar factoiy has also 
been ordered by the Japanese Government, to be erected at Loo Choo, 
Japan, and will be similarly fitted out. This lust is intended for 
making white sugar direct from the cane, and will serve as a model 
for the extension of the cane sugar industry in Japan. In it it is 
intended to train a staff of both sugar engineers and sugar chemists 
for other projected Japanese factories. This shows that the Japanese 
are alive to the necessity and advantage of having at the head of the 
sugar factory a competent sugar engineer, as well as a thoroughly 
qualified sugar chemist, such as is, in every instance, the custom in 
all beetroot sugar factories on the Continent (but, unfortunately, is 
not at present usually the case in cane sugar factories), and the 
Japanese, although it is only a few years since they entered on this 
industry, are therefore moving on the proper lines. The contracts 
for both the above centrals have been secured by the Harvey 
Engineering Co., Ltd., Glasgow, and the work should keep their shops 
well employed for some time to come. It is gratifying to note that 
our Eastern ally, so long as she cannot produce what she wants in 
her own rapidly extending engineering establishments, places the 
bulk of her orders in the United Kingdom. In any caso, however, 
American sugar engineers are hardly likely to be unduly favoured 
by Japan as long as the relations between the latter and the United 
States are so strained, in consequence of the high-handed action of 
the Californian education authorities in refusing the admittance of 
Japanese children to the “ white schools. 


Disposing of Exhausted Beet Pulp. 

The Engineer^ in an article on the Italian sugar industry, montions 
the fact that although most of the sugar machinery required in that 
country hails from Bohemia, yet Italian engineers are now beginning 
to compete. Among the most successful firms may bo mentioned 
Signori Geretti e Tanfani, of Milan, who have incidentally endeavoured 
to solve the problem of the economic disposal of the enormous masses 
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of exhausted pulp iswuiug from the beet factories where diffusion is 
practised, and theii' patent design has succeeded in reducing the cost 
of transport by more than one-half. At Ferrara they have erected 
an overhead line capable of carrying away no less than 700 tons of 
pulp every 24 hours. From the upper storey of the factory a series 
of iron hoppers, each containing 650 litres, run in continual succession 
at intervals of 50 seconds round an overhead wire circuit and discharge 
their contents into a truck which, when full, descends an inclined 
plane and automatically empties itself at the required dumping 
ground. Another more complicated application of the same invention, 
is to be seen at the Ficarolo sugar factory, where exists an overhead 
line over a kilometre long, which not only carries away the refuse 
hut also the hags of finished sugar, and discharges into barges moored 
in a neighbouring river; on the return journey the necessities of 
factory life are brought in, so that no unprofitable haulage occurs.’ 


Italy’s Industrial Handicap. 

The same article points out that, as compared with France, 
Germany, and especially Belgium, the Italian sugar industry suffers 
from a paralysing handicap, in the fact that there is an almost entire 
absence of native coal; and, needless to say, this is a mineral which 
is as yet absolutely necessary for the heating and evaporating 
processes. It is not, therefore, a matter of surprise to find that the 
potentiality of Italian factories averages no more than 800 tons per 
24 hours, whereas in Belgium an output of 1,500 tons is attained in 
several works. In spite of this obstacle, however, the Italian sugar 
industry has assumed sufficiently large proportions to be able to 
employ about 12,000 hands during the campaign. This working 
season covers a period of four months, during which time the work 
never ceases day or night. 


Revised Sugar Duties in Sweden. 

The following statement shows the present rates of duty leviable 
on sugar imported into Sweden as compared with those previously in 
force:— 

Rates of Duty. 

Rresent.^ Former. 

Per kilog. Per kilog. 

Kron. 6re.t Krou. Ure.t 

Unrefined, up to No. 18, Dutch standard .. .. 0 24|- 0 23| 

Unrefined,No. 18,Dutch standard and a'bove_ 0 30 ,, 0 33 

Kefined, including candy, loaf, and powdered 

sugar .. .. ,. .. 0 30 .. 0 33 

—--- - --:---- 

* These rates include the excise duty of 13 hre per kilog. 

1100 ore «»1 krona ««1 s. 3^d. Kilog. 3’3046 lbs. 





Lord Denbigh on British Beet Growing. 

At the first meeting of the winter session of the Central and 
Associated Ob ambers of Agriculture held at Ipswich the first week in 
November, the question of growing sugar beets came up for dis¬ 
cussion, and amongst those who took part in the procH^odings was 
Lord Denbigh. He sketched the rise of the new movement in favour 
of home beet sugar growing, and then went on to point out that the 
only chance of success lay in establishing large factories (‘.apable of 
dealing with not less than 40,000 to 50,000 tons in the season. It 
was not an industry that could with profit be begun in a small way. 
He naturally desired that the Government should come to the aid of 
the new industry for a few years, by granting a rebate on a portion 
of the excise duty. At present, however, the uncertain attitude of 
the Government towards the Brussels Convention would not encourage 
capitalists to come forward. They ought to be told with certainty 
the Government’s intentions, because the Convention had brought a 
profitable industry within the reach of the British agriculturist. 
Another member of the Chamber who took part in the debate, and 
who hailed from Cheshire, stated that he could grow 50 or 60 tons of 
mangel to the acre; and it fetched the same price of beet. This 
certainly was a big crop. 

A New Publication. 

Our readers may be interested to learn that the series of papers by 
Mr. T. H. P. Heriot, which have lately appeared in this Journal 
under the title of “ Simple Methods of Chemical Control,” will shortly 
be published in book form. The author has, however, taken the 
opportunity for extensively revising his work by adding fresh matter 
and rearranging the order of the old chapters. The new book, whidi 
will appear under the name of Science in Sugar rrodnctiou: a.u 
Introduction to “ Ghemical OontroV^ in Oane Sugar Factories, will 
accordingly be enhanced in value and should find a place on the book¬ 
shelves of all those who desire to introduce into the cane sugar 
industry some form of control, however elementary, rather tluin to 
continue any longer the happy-go-lucky methods of a bygone ago, 
when factory losses were of no account, being overshadowiid by the 
gains of abnormally cheap labour and a largo maiket. Tlie of 
this new work will be 6s. net (postage extra), and copies imty now l)o 
ordered from the Office of this Journal. 


The Mirrlees Watson Co., Ltd., Glasgow, have Just issued a (piarfco 
size catalogue illustrating their vacuum pans, and contfuniug uiiutite 
details of the sizes and capacities of the various typ<^ which can be 
supplied. Intending purchasers of new pans would do well to write 
for a copy. ____ _ 
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SUGAR IN CANADA. 


AT'* 

b.as Ooinmission, sitting in Ottawa in tlie spring of this year, 

. taking evidence with regard to sugar, some of which is 

reading. A great fog of complicated and erroneous 
ations unfortunately hangs about it and scares the general 
but for those who can see through it there is a certain 
tv vague illumination. It reminds us of the discussions of 

^ y^ars ago in the United States, when the American refiners 
mting an '‘accidental” bounty on export, which those who 
^ ea abolition had to prove to the U. S. Secretarj^ to the 
" SUry Washington. They did so, fortunately, by clear and 
the figures, and therefore succeeded eventually in convincing 

* Treasuiy; but the struggle was long and arduous, so dense 
befoi' erroneous “figuring” which had to be dispelled 

e lig] 3 ^^ could be thrown on the scene, 
the ^ to have been at Ottawa, and we do not yet know that 

^^niissioners have reached a glimpse of daylight; for their 
® ’W'e hope so. There is no real mystery, no need for all the 
sed. calculations through which we have had to wade. The 
refi 1‘efiners enjoy a very large protective duty. The duty on 

refi proportion with the duty on raw sugar, and the 

need^f' from the consumer the full duty paid price. There is no 

,T 9*ny elaborate calculations to prove the fact, it is patent in 

tte Tavia book. 

^^lUch for the first bone of contention. Then comes the much 
^^‘teresting question, from the British point of view, of the 
duty on sugar from the British colonies. Here again we 
no noe^ xcany words, far less for any confusing figures. The 
1 isb. West Indies produce more sugar than the whole of Canada 
c^^nsume, that is the simple answer to the complaint that the 
P goes into the pocket of the Canadian refiner not of the 

Indian producer. If Canada were obliged to import large 
of sugar from other countries which enjoy no preference, 
n Indies would he in exactly the same position with regard to 

anada that Cuba is with regard to the United States. They would 
^ ^ fix such a piice as would give them the full benefit of the 
P orepoe'—such a price, in fact, as would put their sugar, when 

y-paid, on an exact level and equality with all other sugar 
into Canada. 

, A West Indian producers are in the unfortunate position of 
Foaueing more sugar than Canada consumes, and therefore they 
ave po power to dictate terms. Their sugar, it is true, goes to 
a.nada and enjoys the 33 per cent, rebate of duty, but it is the 
^ refiner who gets the benefit of that. It is so much extra 

p out to him because he still gets the full duty-paid price for his 
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refined, just as if lie had paid tlie full duty-paid price for liis 
West Indian raw sugar. This then is a second ])ig pull for hidi out 
of the tariff. We do not blame him, he really cannot help it ; it is 
a natural consequence which he quite legitimately enjoys. We do not 
complain of his extra profits, but we do most sincerely regret that a 
preference meant for the benefit of British Colonies fails to reach thoni. 

What will the Ottawa Commissioners do ? Will they over get; out 
of this fog of figures without meaning and facts which have no 
existence ? If they will turn their backs on misl(wading and 
bewildering “evidence” and simply read the tariff in the light of 
common sense, they may be able to sec their way out of the difficulty. 
These few words may perhaps be of some assistance to them. 


ELECTBO-DECOLOEIZATION. 
A Stud}^ ill Optical Sugar Analysis. 
By E. Gf. WiECHMAi^N, rb.I). 

(Coniinned front page 566.) 


Of the four experimental series tried, it would seem that Series Cis 
the most simple and elective. Table Y., following, contains the 
polarization values found in this series, and also the polarization 
values obtained on the same sugars after clarification with a minimum 
amount of basic lead acetate solution. 


Table V. 
Series C. 


Kesult by 

Polarization by Bl^ctro- 


Experimeut 


Ph. A 80l. 

JBJleetro" 

method ia 

No. 

Sugar used. 

method. 

method. 

-L or —> 

6 

Sandwich Islaudw I. 

97*15 

97-66 

"h 

■51 

28 

Sandwich Islands I. 

97*29 

97*60 

4- 

*31 

29 

Sandwich Islands I. 

97-29 

97*43 

+ 

•14 

SO 

Sandwich Islands I. 

97*29 

97*58 

+ 

•29 

4 

Sandwich Islands II, 

90-40 

90*37 

+ 

•03 

25 

Matanzfis Centrifugal 

92'79 

93*01) 


•21 

20 

Porto Rico Muscovado 

90*81 

91*05 


*24 

24 

Java Centrifugal 

97*77 

98-00 

+ 

•23 

14 

Beet I. 

94*23 

04*40 

+ 

•17 

12 

Beet I, 

95*69 

96-23 

+ 

*54 

27 

Beet I. 

95*86 

96-32 

+ 

•46 

31 

Beet I. 

96*15 

96-39 

+ 

•24 

20 

Beet I. 

93*72 

94-15 

+ 

*43 

32 

Beet I. 

93*75 

94-17 


•42 

21 

Beet I. 

94-75 

95-20 

+ 

•45 

S3 

Beet 1. 

94*47 

94*79 

+ 

■32 

IS 

Beet II. 91*60 

(Current 10 minutes.) 

91*09 

+ 

*09 
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Attention is invited to the last column of this table which shows the 
difference between the polarization values found by the two methods* 

While it were idle to expect perfect agreement in duplicate analyses 
made by one, let alone made by two methods, yet it is peculiar that 
the results of the one method should in every instance be higher than 
the results of the other. 

It is therefore proper and pertinent to look into this matter and to 
seek to determine, if possible, the cause of this discrepancy. 

In this connection the following points might be considered. Is the 
increased polarization caused by 

1. A concentration of the solution through: 

(a.) Evaporation; 

(h,) Electrolytic decomposition of the solvent ; 

(c.) Kataphoresis ? 

2. An alteration in the rotary power of ; 

(«.) The sucrose; 

{!),) The invert sugar ; 

(c.) Other optically active bodies in the solution ? 

Each one of these questions shall be considered in turn. 

Adi {a),~Ras a concentration of the solution taken, place hy evaporation ^ 

That sugar solutions experience a change in concentration while 
they are being prepared for observation in the saccharimeter is, of 
course, in a general way, well known. 

However, it seemed desirable to collect some definite experimental 
data in this subject and to determine the extent of the evaporation 
error under ordinary conditions of work in a technical laboratory. 

Eaw sugars requiring clarification before polarization were selected 
for these tests and two series of determinations were made with them. 

Series A .—In these tests no covers were used, neither on the 
filtering funnels nor on the receiving beakers. 

Series B, —In these experiments both funnels and receivers were 
kept carefully covered by glass j)lates throughout. 

The details of this work were as follows: 

Weighings made: 

(a.) 100 c.c. flask—empty. 

(?;.) Eunnel and filter—empty. 

(c.) Eeceiving beaker—empty. 

(d.) 100 c.c. flask—^contained all of the solution and precipitate, 
(e.) Eunnel and filter and precipitate and adherent solution, 
(/.) Eeceiving beaker and filtrate. 

{gi) Elask and remnant of solution and precipitate adherent to 
sides. 

d — az=z X, the weight of the solution + precipitate. 
e — h'=:yy the weight of the precipitate + adherent solution. 
f — c = 2 , the weight of the filtrate. 
g — a = 10 , the weight of remnant solution and precipitate. 
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The manipulation being conducted without mechanical loss, 
y z + tv ^provided tWe is no evaporation. If, however, there 
is evaporation, ?/ + s + will be smaller than x and the numerical 
difiPerence between the values will be a measure of the amount of 
concentration which the solution has experienced. 

The apparatus used, sugar-flask, funnel and beaker, was of the 
kind regularly employed in the laboratoiy, diameter of beaker‘r=: 2pn., 
diameter of funnel 3| in.; the flask was, however, provided with a. 
ground-in glass stopper to prevent evaporation during the initial 
weighing of the solution. 

The temperature of the room and the humidity of the same were 
noted in each instance. 

The humidity of the air was determined by a (h'y and wet bulb 
thermometer, the indications being taken from a table of M. 
Glaisher’s observations at Greenwich.* 

Tabulation of the data obtained follows:— 


Experi¬ 

ment 

Tempera¬ 
ture in 

Table VI. 

Humidity 
in per¬ 

Polariza¬ 

Evapora¬ 
tion loss 

Time of 
filtration 

No. 

degrees 0. 

centage. Sugar used. 

tion. 

in grms. 

in min. 

lA 

21-67 

78-8 Java Centrifugal 

96-9 

0-76 

20 

1b 

23-89 

69"9 ,, ,, 

96-8 

0*20 

26 

2a 

24-44 

66-2 

97-1 

0-56 

27 

2b 

25-00 

60-5 „ ,, 

97*0 

0-22 

25 

3a 

23-33 

67-6 Cuba Mol, Sugar 

85-6 

0-33 

10 

3b 

23-33 

v 7 'Q ,, ,, ,, 

85-6 

0-13 

10 

4a 

20-00 

63*8 Java Centrifugal 

97-70 

0-26 

4 

4b 

22-22 

69-0 

97-67 

0-23 

4 

5a 

20-83 

64-25 Iloilo Mat 

88-43 

0-18 

7 

5b 

21-11 

64’4 „ 

88-40 

0-07 

7 

6a 

20-00 

52*4 Java Centrifugal 

97-45 

0-21 

6 

6b 

19-44 

52-0 „ 

97-40 

0-07 

6 

7a 

20-00 

63*5 Mol. Sugar 

86-30 

0-13 

13 

7b 

20-00 

63-5 „ „ 

86-00 

0-04 

13 

8a 

21-11 

54-0 „ „ 

85*68 

0-21 

13 

8b 

21-11 

54-0 „ 

85-68 

0-07 

13 

9 a 

20-55 

55-5 Java Centrifugal 

97-30 

0-13 

5 

9b 

20-55 

55-6 „ ,, 

97-28 

0*07 

4 

10a 

20-55 

60-0 

97-37 

0-19 

4 

10b 

20-55 

60-0 

97*30 

0-09 

4 


Of course only the data of Series B can come in for consideration, 
those of Series A merely demonstrating the very serious error 
introduced by a neglect to keep all vessels carefully covered during 
filtration while preparing a sugar solution for polarizjation. It will he 
noted that the temperatures at which these experiments wore made 
range between 19'44‘^ C. and 25‘0° 0. 

^ Thomas Box, A Practical Treatise on Heat as Applied to the Useful Arts, p. 138, 8tb 
Ed. 1895. Iiondon and New York, 
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In all experiments made in the electro process, scrupulous care was 
taken to keep the solutions covered throughout in order to reduce the 
loss by evaporation to a minimum, and in this respect these results 
are therefore as reliable as any of those just tabulated. 

In order, however, to learn whether the electric current passed 
through the solutions might cause any aiDpreciable heating of the 
solutions and thus induce evaporation, careful note was made of the 
temperatures of the solutions immediately before and immediately 
after the passing of the electric current. 

These changes in temperature were as follows :— 


Temperature of Anode Solution 

Solution in is original 


Experiment 

Degrees Centigrade. 

solution. 

J^o. 

Before. 


After. 

Degrees Centigrade. 

6 

17*0 


17*5 

+ 0*5 

28 

21*0 


20*0 

— 1-0 

29 

23*5 


22*0 

— 1*5 

30 

— 


18-0 

., not taken 

4 

18-0 


19*0 

.. “1” 1 "0 

25 

20*5 


21-0 

+ 0*5 

26 

20-5 


20'5 

0*0 

24 

18-5 


18*0 

0*0 

14 

18-5 


20*0 

+ 1*5 

12 

19-5 


20*0 

+ 0*5 

27 

23-0 


22*0 

— 1*0 

31 

22*0 


20*0 

— 2-0 

20 

21*5 


22*0 

+ 0*5 

32 

20-0 


18*0 

— 2*0 

21 

21-0 


21*5 

.. +0*5 

33 

20*0 


20*0 

0*0 

18 

18*0 


19*0 

.. + 1*0 

80 

21*0 


22*0 

+ 1*0 

90 

20*0 


20*0 

0*0 


The time it took to carry out these tests did not exceed the average 
duration of the filtration tests just discussed. The actual temperatures 
of these experiments ranged between such narrow limits and the 
variation during any one individual test was so small, that the 
temperature factor in these experiments can certainly not have 
exercised any appreciable infliience on the rate of evaporation on 
these solutions. In other words, no appreciable concentration over 
and above the concentration unavoidable in regular polariscopic work 
can have been induced hy the passing of the electric current. 

Ad 1 (b).—Idas a concentration of the mlution taken jdace hy electro^ 
deconi'po&ition of the solvent 

This question can readily be answered in the negative. 

One coulomb of electricity decomposes 0*0945 milligramme of 
water. The international coulomb is the quantity of electricity 
transferred by a current of one international ampere in one second. 
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In most of tlie experiments recorded 0*25 ampere was passed 
through the solution for 300 seconds, which corresponds to 
0*25 X 300 = 75 coulombs in all. 

1 : 75 : : *0945 : x 
x = 7'0875 

that is to say, the electric current in the five minutes during whicti 
it passed through the solution decomposed 7*0875 milligrammes of 
■water. 

The total mass of solution acted upon electrolyticaliy was 75,000 
milligrammes, therefore the solution must have been concentrated by 
this cause to the extent of : 

75000 : 7*0875 : : 100 a; 

X = 0*0094 x^er cent., 

an amount which could not cause any measurable increase in tlie 
polarization of the solution. 

Experimental test of this x*>oint was moreover made by subjecting 
a normal weight solution of a granulated sugar to tbe electro process, 
under conditions identical with those obtaining in allot the raw sugar 
experiments of Series C, excej)t that platinum electrodes were used 
in place of lead electrodes. The following were the data secured:— 

Spec! lU: 

Gravity. Polariwitioii. 

Before electro action . 1*0995 .. 99*69 

After electro action. 1*0997 .. 99*71 

The temperature of the solution was, before electro action, 20'0°C.; 
after, 21*5° 0. 

Hence it appears that the combined ehPect of the rise in temperature 
and of the concentration of the solution electrolyticaliy amounts to 
0*02 an amount well within the limits of error of the most exacting 
jDolariscopic determinations. 

Ad 1 (c ).—Can hdaphoresis canse a concentratioii of the solniion in one 
of the electrode chanihers ? 

By hataphoresis there is understood the passing of the contents 
of one electrode chamber into the other, through a diaphragm ; 
in aqueous solutions generally from the anode to the cathode 
compartment. This phenomenon is independent of electrolytic 
action, and is not subject to tbe laws of Faraday, 

Obviously the simplest way to settle this exuestion was to prepare a, 
sucrose solution, to pass the electric current througli tlie same, ami 
then to determine the si^ecific gi'avity of the anode and the cathode^ 
solutions. 

The work was done on a normal weight solution of a granulated 
sugar, having a polarization of 99*71. 

The temperature of this solution was:— 

Before electro-action = 20*0° 0. 

After electro-action =20*5°0. 
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After the current had passed for hye minutes the specific grayity of 
the anode solution = 1‘1004. 

cathode solution = 1*1006, 

The polarizations of these two solutions also agreed within 
0*02° Veiitzke. 

Kataphoresis may therefore be excluded from consideration as a 
possible source of the increased polarizations noted. 

Ad 2 question 'whether or no the passing of an electric 

current under the conditions 'iised in the electro method affects the rotatory 
power of sucrose ivas tested as follows :— 

Exp. 1 .—The refined sugar was prepared for polarization without 
any clarification. Pol. = 89*52. 

Part of this solution was placed into the electro-cell with lead 
electrodes but without any parchment or other septum, and an 
electric current N D , 0*25 

Volts = 4*10 

was passed through the solution for fiye minutes. Pol. = 89*51. 
Hence, no alteration.*^ 

Exp. 2 .—A refined sugar (granulated) was prepared for polarization 
without any clarification, Pol. 99*90. 

Part of this solution was placed in the electro-cell, a parchment 
inserted, lead electrodes were used and an electric current of 
HD j o,.j 0*36, volts = 9*5 was passed for five minutes. 

Anode solution.Pol. = 99*98 

Cathode solution . Pol. = 99*94 

Hence no alteration.f 

Exp. (a.) A solution of a granulated sugar was prepared by 
dissolving 26*000 grammes in pure water up to a volume of 
100 metric cc. Pol. = 99*74. 

(5.) A solution of the same granulated sugar was prepared by 
dissolving 26*000 grams in water, adding 10 cc. of basic lead acetate 
sohxtion (Int. Com. standard) and bringing the solution up to a 
volume of 100 metric cc. This solution was passed through a 
double S and S, filter and then polarized under observance of all 
precautions, Pol. =: 99*76, 

(c.) Part of this solution I> was then placed into the square cell 
with load electrodes, without any septum, and an electric current of 
HD =0*51, and of 3*45 volts, was passed for five minutes. 
Pol = 99*72. 

TIenco, no alteration. 

These tests certainly prove that the rotatory power of sucrose is not 
affected by the electric current used in the process. 

* A duplicate of this experiment with platinum electrodes ga\’e Pol. — 

t A corresponding experiment on a granulated sugar with platinum electrodes gave 


Original Pol.= 99*83 

Anode Pol. —99*87 

Cathode Pol.. .-^99*87 
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Ad 2 (5).— To determine lohether the rotatory 'potver of invert sugar is 
altered by the electro-process the folloiving tests tvere made :— 

Bxp, 1, —A liigk-grade granulated sugar was inverted with hydro¬ 
chloric acid and polarized. Pol, = —17*24. 

An electric current N D = 0*13, voltage = 2*89, was then 
passed through this vsolution for five minutes. 

Anode solution Pol. = — 17*32. 

Hence, practically no altera,tion. 

Exp. 2.—K high-grade refined sugar was partially inverted with 
hydrochloric acid and polarized. Pol. zr: — ]3'66. 

An electric current ND^o^^zziO'ld, voltage = 2’8, was then 
passed through this solution for five minutes. 

Anode solution Pol. = —13*76. 

Hence, practically no alteration. 

These results show that the rotatory power of invert sugar is not 
altered by the process. 

Ad 2 (c).— Is the rotatory power of any other optiafMy active constituent 
of the sugar solutions altered by the process ? 

In ail of the experiments made, record was kept of the chemical 
reaction of the solutions before and after the passii^g of the electric 
cui'rent. 

The following table embodies these data:— 

Table VIII, 


Experi- 


ment 

Reaction 

Original 

Anode 

Cathode 

No. 

with 

Solution. 

Solution. 

Solution. 

6 

. Litmus 

.. si. acid 

acid 

alk. 


Phenol Phthalein 



alk, 

28 

. Lit. 

.. si. acid .. 

acid 

alk. 


Ph, Ph. 



alk. 

29 

, Lit. 

,. sL acid .. 

acid 

alk. 


Ph. Ph. 



alk. 

30 

. Lit, 

.. si, acid .. 

acid 

alk. 


Ph. Ph. 



alk. 

4 

. Lit. 

.. neutral ,. 

si. acid .. 

si. alk. 


Ph. Ph. 



alk. 

25 

. Lit. 

,, acid 

acid 

alk. 


Ph. Ph. 



alk. 

26 

. Lit. 

, * acid 

acid 

alk. 


Ph. I»h. 



alk. 

24 

* Lit. 

., acid 

acid 

alk. 


Ph. Ph. 



alk. 

14 

. Lit. 

.. neutral ,, 

si. acid .. 

alk. 


Ph. Ph. 

neutral 


alk. 

1 '^ 

, Lit. 

.. acid 

acid 

sL alk. 


Ph, Ph. 



sL alk. 

27 

, Lit. 

,. si. acid ». 

acid 

alk. 


Ph. Ph. 



alk. 
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Experi¬ 

ment 

No. 

31 .. 

Reaction 

with 

Lit. 

Original 

Solution. 

.. neutral .. 

Anode 
Solution, 
si. acid .. 

Cathode 

Solution. 

alk. 


Ph. Ph. 



alk. 

20 .. 

Lit. 

.. acid 

si. acid .. 

strongly alk. 


Ph. Ph. 



strongly alk. 

32 ., 

Lit. 

al. acid .. 

si. acid .. 

alk. 


Ph. Ph. 



alk. 

21 .. 

Lit. 

.. neutral .. 

neutral .. 

alk. 


Ph. Ph. 



alk. 

33 .. 

Lit. 

.. acid 

acid 

alk. 


Ph. Ph. 



alk. 

18 .. 

Lit. 

acid 

acid 

alk. 


Ph. Ph. 



alk. 

80 .. 

Lit. 

.. neutral ,. 

si. acid .. 

alk. 


Ph. Ph. 



alk. 

90 .. 

Lit. 

.. sL acid .. 

acid 

si. alk. 


Ph. Ph. 



si. alk. 


It -will be seen from tids table that in every instance the anode 
solution—the solution used for polarization after the electro 
treatment—reacted acid, whatever the reaction of the original 
solution might have been. 

Now, it is well known that some organic non-sugars which are 
optically active, experience a change, in some cases even an absolute 
reversal of their optical rotation value, according as their solutions 
are acid or alkaline. 

Asparagine and some of its derivatives, for instance, act in this way. 

Asparagine, which when decomposed yields ammonia and aspartic 
acid, exhibits levo-rotation in aqueous solutions, an increased levo- 
rotation in alkaline, but a dextro-rotation in acid solutions.’*^ 

The high polarizations observed may hence have been caused by 
this or a similar substance. A probable indication of its presence 
was, moreover, the strong ammoniacal odour noticeable in several 
instances in the cathode solutions during the electro treatment, and 
the marked deepening of the colour of these cathode solutions. 

Asparagine is present in beets to the extent of possibly from OT to 
0*2 It also occurs in cane products. Thus Maxwell writes;— 

Asparagine is present in cane-juice, especially that from immature 
cane; it is changed to aspartic acid by the action of lime, and as a 
lime salt is found in molasses.’’t 

Aspartates are levo-rotatory in alkaline solutions and dextro¬ 
rotatory in acid solutions.J 

To settle this issue, Champion and Pellet’s method§ was tried. 

A. Hurnpler, Die Wiclitzuckerstoffe der KUb("n, 1898, pp, 27U, 211. 
f Bull. 38. 2nd Series Louisiana Experiment Station, p. 1380. 

I S. L. Spencer, A Handbook for Cane Sugar Manufacturers and their Chemists. 
4th Edition, 1906, p. 89. 

I Oompt. Bend., 1876, Vol. 82, p. 819. 

Zeitschrift d. Vereins f.d. Rubensmoker-Industrie, 1876, Tol. 26, p. S19. 
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After electro treatment and after suibseciuent polarization of tire 
anode solution, 10 % of an 8 % aqueous solution of acetic acid were 
added to the anode solution and the same re~)->olarized. 

In case asparagine or one of its deiivmtives slioiiltl prove to he 
responsible for the increased polarizations, lower values should be 
found after use of the acetic acid. 

The following table embodies the results obtained:— 


Taiuis liX, 

Polarimtioii determiiu*cl l)y 


ExDerimcnt 

Bnsie Leiid 

Electfo- 

El ectro-m(?thod 
10% acetic 

No. 

Sugar. 

Acetate Sol. 

inethocl. 

acid solutiou. 

1 

I. Beet 

9f)‘70 

96*r>8 

95*63 

2 

Java Centrifugal 

97-60 

98*00 

97-64 

3 

Java Centrifugal 

97-60 

98*17 

97-57 

4 

J\latanza8 Centrifugal 

92*59 

93*14 

92*55 

5 

Porto Rico l\Iuscovado 

90-66 

90-87 

90-61 

6 

Sandwich Islands I. 

97-21 

97*56 

97*13 

7 

Sandwich Islands II. 

90-48 


90-46 


From this table it appears that the di^erences between the results 
of the polarizations obtained by clarifictitioii with basic lead acetate 
solution and by the electro-method after us a of acetic acid, are 


Experiment 

No. 

1 

2 

3 

4 

5 

6 
7 


The ElectrO'yesulfc is 

± 

— a* 07 
-h 0*04 
^ 0‘03 
0‘()4 
0'05 
0'08 
0-02 


In other words, these results are identical, the average variation 
being less than 0*05° Yentzke. 

The practical working of the electro method for decolorizing sugar 
solutions may hence be summarized as follows :— 

Dissolve 26'00() grams of sugar with pure water up to a volume of 
100 cubic centimetres, at a temperature oi 20*^ Centigrade. 

Place about 35 cc. of this solution into each of the two chambtirs 
of the electro-cell previously described, and pass an electric current of 
approximately IST.D.^ 00 = 0*25 through the solution for live minutes. 

Discharge the solutions separately. Filter the anode sohrtiou 
perfectly clear into a graduated receiver, add to this solution lOJ^ 
of its volume of an 8| acetic acid solution, and polarize. To the 
reading observed on the saccharimeter add 10 % to compensate for the 
dilution caused by the addition of the acetic acid solution. The result 
is the polarization sought. 

In these experiments lead electrodes have been used, On theoretical 
grounds possibly insoluble electrodes might be preferable, and 
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experiments are now in progress in my laboratory in wbicb platinum 
electrodes and platinum electrodes coated with platinum black are 
used in tbeir stead. 


The amount of lead wbicb. passed into tbe solution in tbese- 
experiments was, however, only trifling. 

Thus in 


Experiment 

No. 

3 


Lead lost, from 
tlie Anode. 
Gti. 

0*055S 


Lead lost from 
the Cathode. 
Gr, 

0-028S 


4 0-0551 0-0093 

5 0*0260 O-OllS 

6 0-0319 0-0045 

7 0-0255 0-0030 


These same sugars required for tbeir clarincation by basic lead 
acetate solution as minimum anioiint of this re-agent:— 

Experiment No. 3 3 cc. 

„ 3 „ 

„ 2 „ 

„ 6 1 „ 

„ 7 3 „ 

Accepting tbe molecular foimula of basic lead acetate as 
[2 Pb(C,H,OJ, + Pb(OH)J 

this compound has a molecular weight of 774*7, tbe lead in it a total 
atomic weight of 620*7. 

1 ce. of basic lead acetate solution as used contained 0*3399 gr. of 
tbe basic salt, equivalent to 0*2723 gr, of metallic lead. Hence, tO' 
decolorize tbe sugars referred to there was used of lead, in 


Experiment 

No. 

Basic Lead 

Acetate Mebiiod. 

Gr. 

Electro- 

Method, 

Gr. 

3 

0*2723 

0*0558 

4 

0-8169 

0-0551 

6 

0*5446 

0*0260 

6 

0-2723 

0*0319 

7 

0*8169 

0*0255 


or, in the electro method, on an average, only 7*14^ of tbe amount 
used in the clarification by tbe basic lead acetate solution. Of coui'se, 
in tbe electro method tbe precipitate error is entirely obviated as the 
lead enters the solution only after tbe same has been made up to its 
proper volume. 

Tbe greatest difficulty wbicb bad to be overcome in tbe working out 
of this electro method, was the disturbing iufiuence exercised by 
some of the organic non-sugars on tbe optical test. 

In an interesting resume entitled, “ Errors in tbe Polarimetric 
Determination of Sucrose,” recently published in tbe International 
Sugar Journal tbe following statement occurs:— 


January, IflUB, pp,, 10-16. 
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“It is somewhat strange to record that the most serious of all 
polarimetric errors has received the least attention oi\ the part of the 
investigators; we refer, of course, to the indirect action of iho basic 
and neutral acetates of lead on the optical activity of saccharine 
solutions containing invert sugars.” 

There is perhaps less of a lack of attention and effort, than a lack 
of success, to he noted on the part of the investigators t)f this matter, 
caused by the very great difficulties which surround the problem. 

It is impossible to review here the many papers wliicli have bemi 
published dealing with the influence of basic lead a.(iotate on 
polarization. Constant reference is made to this matter in the 
current technical literature. The condensed discussion which we 
find on this subject in von Lippmanids classic Oh (‘mi a tier ZiK'Im'artvn. 
(third edition, volume 2, pages 1371-1373), cites no less than fifteen 
investigators who have turned their attention to this matter. 

From some of the evidence thus collated by von Lippmatm it 
appears that the presence of basic lead acetate may bring abont 
polarization values lowtr than the truth on account of the possible 
precipitation of sucrose by the basic lead acetate, on account of the 
presence of certain salts, of alkalies, &o. 

On the other hand, as Degener* pointed out, even a slight excess of 
basic lead acetate suflToes to impart a marked dextro-rotation to malic, 
tartaric, asparaginic, glutamic, and arabinic acids, as well as f.o 
asparagine and to glutamine, and this would, of course, increme the 
polarization readings above their time value. 

For instance, in some of his investigations, Begener found the 
following experimental results:— 

In 100 cc. of solution there are contained asparagine :— 


[a] D. 

1. 2*6685 g, without basic lead acetate . — 5*12^^ 

0*6671 g. with a few drops of basic lead acetate.. + 36*26® 

0*6671 g, with a great excess of basic lead acetate + 59*56® 
II, 2*000 g. without basic lead acetate.. .. .. .. — 5*18® 


0*100 g. 
0*200 g. 

0*400 g. 


with 10 2 basic lead acetate, as 
in juice polarizations. 


+ 61*76® 
+ 69*10® 
+ 66*59® 


Commenting on these data, Efimpler (lib. cit., p. 285) states: “J>y 
addition of basic lead acetate to an aqueous solution of aspitragino, 
the levo-rotation of this substance is changed to dextro-rotation 
which, if an excess of basic lead acetate be used, is approximately 
the same as that of sucrose. Hence, in the customary polarization of 
juices, every tenth of a per cent, of asparagine is'taken for a tenth oi' 
a per cent, of sugar.” 


^Zeitschrift des Vereiiis fiir Kubeiuucker-Iridustrie, 18S'l, vol. .'U, p. 1587, 
Ibid, ]S85, vol,35, p. 121. 
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Asparagine is also at times responsible for tbe low sucrose values 
returned by tbe gravimetric detei^minations witb Febling’s solution, 
for small amounts of asparagine, especially in tbe presence of invert- 
sugar, interfere considerably witb tbe proper precipitation of cuprous 
oxide.'*' 

Tbe situation is indeed a very trying one if tbe raw sugars to be 
prepared for polariscopic observations are colonial products*, are 
cane products. There tbe normal presence of invert sugar, of 
dextrose, and of levulose, complicate matters considerably; for, not 
only do these sugars by their presence interfere witb tbe polariscopic 
reading which 7iominally is supposed to indicate sucrose, but they are 
variously a:flfected by tbe reagent used for clarification. 

While tbe rotatory power of dextrose is not materially affected by 
basic sub-acetate of lead, that of levulose is considerably lowered. 
But levulose, in tbe presence of certain salts, is partially precipitated 
by this reagent, and this leads to an increased dextro-rotation owing 
to tbe then predominating influence of tbe dextrose. 

To learn what difierences might be found between tbe polarization 
values of colonial sugars closely analogous in composition to those 
experimented witb in tbe electro-process, tbe following methods were 
employed:— 

A, Direct polarization after decolorizing witb basic lead acetate 

solution. 

B. OoiTected polarization after determination of tbe lead pre¬ 

cipitate error. (Wiecbmann’s method.) 

<7. Direct polarization after decolorization witb dry basic acetate of 
lead. (Horne’s method.) 

D. Gravimetric determination witb Bebling’s solution. 

Tbe results are noted in tbe following table:— 

Bolarimtion-mlm determined by methods, 

D. 


Sugar. 

A. 

B. 

C. 

Sucrose. 

Invert 

Sugar. 

Sandwich Mauds I. 

96*89 

96-69 

96-90 

95-24 

0-61 

Sandwich Islands II, 

90-40 

90*21 

90-39 

88-70 

3-94 

.Sandwich Islands III. 

88-20 

87*70 

88-08 

87-00 

3-16 

Java Centrifugals 

97-58 

97'52 

97-4-2 

95-70 

0-78 

Matanzas Centrifugals 

92-73 

92-56 

92-60 

91*56 

2-55 

Borto Hico Centrifugals 

90-12 

89-87 

90-07 

88-12 

2-94 


Again selecting tbe customary basic-lead-acetate solution method 
as the standard for tbe purpose of comparison, it appears that the 
results of tbe other methods di^er from tbe results of tbe basic-lead- 
acetate solution method as follows:— 

* Oentralblatt f.d. Zucker-Industrie der Welt, 1897, Vol, 5, p. 938 a.. 

42 
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Table XI. 

JDiferenccs in the Folarimtion-i'alim determined by methods. 

These are the Polarization-values of Metliod A. 



B. 

C. 

D. 

Sandwich Islands 1. 

--- *20 

-f *01 

— 1T)5 

Sandwich Islands II. 

— ‘19 

— *01 

-- 1*70 

Sandwich Islands III. 

— -50 

— *12 

^ 1*20 

Java Centrifugals 

— -oc 

— *16 

— 1*88 

hlatanEas Ceiiti ifugals 

-17 

— *13 

— M7 

Porto Kico Centrifugals 

— -25 

— *05 

— 2*00 

Average for all of these 
grades of sugar . 

— -23 

— *08 

~~ 1*60 


Truly, Santayana has well said, 

“ Our knowledge is a torch of smoky pine, 

That lights the pathway hut one step ahead.” 


THE IMPEEIAL DEPAETMENT OF AGEIGULTUEE IN 
THE WEST INDIES. 


At the lecture delivered by Sir Daniel Morris, K.O.M.G., in July, 
on “ Sea Island Cotton in the West Indies,” before the meinbers of 
the West India Committee, Mr. Harold Hamel Smith inquired what 
steps had been taken to put the Imperial Department of Agriculture 
on a more permanent basis, as he believed that its time expired next 
year, and he wished to know if anything had been done to renew the 
grant for it. In reply to this, Sir Daniel, as the Commissioner, said 
that as to the future of the Department he was not without hope that 
it might be possible to continue it for some years longer, as he was 
convinced that it was capable of showing even better results than at 
present. 

We are now pleased to see that on November 12th, Mr. Mitohell- 
Thompson, M.P. for Lanark, and a member of the Executive of the 
West India Committee, asked the Under Secretary for the Colonies 
whether H.M. Government had yet decided as to the continuance of 
the Imperial Department of Agiiculture in the British West Indies, 
and whether representations had been I’ccoived as to the importance 
of the continuation of the woxk of the Department. 

Mr. Winston Chui'chill replied that the continuance of a grant 
from Imperial funds in aid of the Department mentioned has now 
been guaranteed by H.M. Government for a period of five years, 
from April Ist, 1908. The sum provided during the first of the hvo 
years will be £14,420, and the annual provisions will be progressively 
diminished so as to reduce the contribution to £7,000 in the last of 
the five years. From April 1st, 1907, the expenditure of the 
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Department vill "be curtailed as far as the Commissioner of 
Agriculture finds reasonably possible, and the Commissioner will, 
with the Secretary of State’s approval, endeavour to obtain 
progressively increasing contributions towards the cost of local 
agricultural institutions from such colonies as may be able to afford 
them. Eepresentations as to the importance of the continuance of 
the work of the Department have been received by the Secretary of 
State ,—( Tropical Life.J 


ON THE CAUSE OE COBB’S DISEASE OE THE 
SUGAE CANE.^ 

By EnwiK E. Smith. 

fCoittinned from page SSJfJ 

There is one very interesting symptom to which I have not yet 
called attention, nor is it mentioned by Cobb. I refer to tbe red 
fibres. We have heard a great deal about red fibres in conjunction 
with the Sereh disease of the sugar cane in Java, and in fact a red 
coloration is known as a subordinate oxidation phenomenon in 
many diseases of the sugar cane, but I have never seen it more 
beautifully developed than in connection with the canes inoculated 
with bacteria. In the diseased plants of ‘‘Common Green Cane” 
which were inoculated from pure cultures, without exception, 
numerous blood-red fibres were to be seen. It was a very striking 
symptom of the infestation and could not be assigned to any other 
cause. 

Whence arises this pigment in the fibres ? Coloration of the fibres 
is not unknown in bacterial diseases. It occurs in connection with 
Pseudomonas solanaceuritm; again in plants of sweet corn, whose 
leaves have been inoculated with Pseudomonas Steiuartu we notice a 
fibre disease with an enormous multiplication of bacteria precisely as 
in the case with Pseudonomas vascidarmn; but in the former case, the 
fibres take on a brown colour, which, in the first internodes, i.e., 
those longest in the grip of the disease, can also he observed in the 
parenchyma. In precisely the same manner, as it appears, under the 
influence of bacteria, probably working however upon other 
materials, some fibres in the sugar cane take on a red coloration. 
1 consider this a deterioration phenomenon of the host. According 
to Prinsen Geerligs, there exists in the cellulose of normal sugar cane 
a neutral, colourless material, soluble with difficulty, which in alkali 
takes on a yellow colour and on access of air becomes red and finally 
brown. The nattxre of this substance is unknown. In such fibres, 

* "‘From Gumming of tlie Sugar Cane.” Hawaiian Sugar Plauters* Absuciatioii 
BtiUotins. 
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for the most part, but not always, bacteria were no longer to be found. 
In their places, however, formless red masses were to be seen. Eed 
and yellow fibres were scattered through the stalk, and often the 
same fibre was speckled. The same thing occurs in mais^o when it is 
inoculated with Pseudomonas Steioarti\ but in that case the yellow is 
mixed with brown. The red pigment was most abundant in the 
nodes and in the portion of the internodes close by. The coloration 
of the pigment in and near the nodes was noted in many cases. 

In all cases there was more pigment in the upper than in the 
middle or lower end of the internode, hut the greatest amount at 
the nodes, where very often many or even nearly all of the vascular 
bimdles were red as blood. Many chemical analyses of various parts 
of the sugar cane have been published, but perhaps none of the 
varying collection of organic compounds can throw much light on 
this peculiar phenomena. Perhaps however it is connected with a 
greater aeration through the leaf fibres in and immediately under the 
nodes than above them. In cane, as in maize, the pigment seems 
not to appear in the early stages of the invasion, but to the greatest 
extent when the fibres have been diseased for some time. Still one 
cannot assume that the reddening of the fibres is a symptom peculiar 
to the gumming disease. It occurs in other diseases, as I myself 
have observed on West Indian plantations. In order to be certain in 
the identification, one must find the yellow bacterial gum in the 
vascular bundles, which is usually easy in this disease. Only in 
cases where it is poorly developed in resistant stalks, is there any 
difficulty in recognising the disease. Perhaps the formation of the 
pigment is not so prominent in all varieties as it is in the Common 
Oreen Cane.’^ 

Somewhat later, under the same conditions, two other varieties of 
sugar cane were inoculated, namely: “Louisiana No. 74^^ and 
“Common Purple Cane,*’ the favourite sugar cane of the United 
States; but with quite different results, Both varieties were very 
resistant to the disease. With the exception of a few clear but 
restricted or slowly appearing symptoms in the inoculated leaves and 
on a few other leaves, there were no outward symptoms, nor did they 
occur in the interior of the stalk, or if so they were much less 
pronounced than in ‘ ‘ Common Green Cane.” As a rule, the inoculated 
stalks were finally somewhat dwarfed, although at the beginning they 
might have been the strongest. 

What is the origin of immunity to this disease ? or wherein lies 
the susceptibility? This is a very interesting and perhaps also a 
very complicated problem. Cnly a few remarks may find place here. 
Before I conducted the inoculations described above, I titrated the 
freshly expressed juice of well-grown sound stalks of all three sugar 
canes which I had -at hand against alkali with phenolphthalein in 
order to test their acidity. According to these titrations, the juice of 
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the “ Comraon Green Oane ” showed by far the smallest degree of 
acidity. Also in sterilized vessels slices of the Common Green 
Cane ” constituted a culture medium upon which the Pseudomonas 
vascidartm throve much better than on slices of the other cane 
varieties. All the slices wei'e cut obliquely, placed in a small quantity 
of distilled water (only the underside), and during three days daily 
heated a few minutes in a steam sterilizer. It was this unexpected 
result which decided me to take the Common Green Cane” as the 
first inoculation material. I considered the cane to he more susceptible 
than the other varieties, and so indeed it finally turned out. The 
other varieties were a hundred, yes, a thousand fold more resistant 
to needle infections with the organism. Por the most part they 
showed only local symptoms on the inoculated leaves or stems. No 
symptoms were noticeable upon the other stems of the inoculated cane 
stool, even after many months. Some of the inoculated stalks indeed 
showed a dwarfed growth with secondary symptoms upon the leaves, 
but after six months, when they came to be sliced up, for the most 
part there were only a few red fibres to be seen in the stems, but in 
two of the stems there was also a very small number of fibres with 
yellow gum. These red fibres occurred only in the nodes and inter¬ 
nodes in the neighbourhood of the inoculated leaf, and were for the 
most part to be found in the well-developed stalk neither above nor 
below. We can tabulate these facts somewhat as follows:— 


Varikty, 

icuiity of the 

Sap in Cubic 
Centimeters 
of Normal 

Sodium 

Hydrate 
pro. 1, 

Growth of the 
Bacteria 
upon 
Water 
Sterilized 
Slices of 
the Cane. 

Susceptibility 
to the 
Disease. 

Common Green Oane 

19-00 _ 

Good 

.... Yery high 

Common Purple Cane 


Poor 

.. Yery low 

Louisiana No, 74 .. 

31-00 .... 

Poor 

.... Yery low 

It should be here remarked that the 

“ Common 

Green Cane ” is 


the cane that is most widely cultivated for eating, which would not 
be the case if the sap was very acid. A sugar chemist with whom I 
have spoken aboxxt the matter considers that trustworthy results 
are not to be deduced from single stalks. According to his opinion, 
very likely the next titration might have given another result. 
In order to decide the comparative acidity of the sap of various 
cane varieties, the test must always be made with mixed sap from 
numerous stalks of each variety. I say nothing against that. 
It may well be so. So much depends upon changeable factors—for 
instance, the soil, the manure, sunshine, rain, time of the year, 
ripeness, location, &c. I do not know, however, whether any chemist 
has tested the sap of various varieties of cane with reference to their 
grade of acidity. Prom a pathological standpoint I think that this 
would be a very interesting test. Many bacteria do not thrive well 
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upon acid culture media, and often a slight excess acts as an anti¬ 
septic. Eur therm ore, that some varieties of sugar cane possess a, 
higher grade of acidity in the stem than other varieties, corresponds 
well with many facts in plant physiology, and perhaps the high, 
susceptibility of some cane varieties to this parasite is accounted for 
simply by the low acidity, or a minimum of a sp(Kdfic (ioiiuteracitiiig 
acid. The imuinnity is very clear, whatever the oxpla,Tuition may ho. 
My own infection experiments are not the only proof, (^ohb ha.d 
already in the year 1893 remarked the resistance of some varieth^s 
and recommended them for counteracting the disease in the })la.nta- 
tions. During the last year he has written that in so far as his 
advice was followed, the disease has diminished. Wo ha,ve tlicrefore 
the best proof that this disease is easy to overcome through the 
cultivation of resistant varieties. All plantation managers who suffer 
from this disease should at least give to this method a careful ti’ial. 

There remains only the question of Sereh. Is this Australian 
gumming disease the same as the Javanese “curse” of the sugar 
cane ? The symptoms are for the most part very similar—-for 
instance, red vascular bundles, dwarfed growth, shrinking of the 
internodes, albinism, shooting of the buds, propagation by means of 
infested cuttings, club-shaped terminal buds, &c. As I have never 
seen Sereh, I cannot say anything about it. Yaletoii, Jauso, and 
Kriiger have considered Sereh as a bacterial disease of the vascular 
bundles, but I do not know whether they have seen the yellow gum 
in the bundles. So far as I have read, they speak only of a red gum. 
Von Wakker, Went, and others have combatted this opinion. Wont 
has, however, in view of his observations in the West Indies, during 
the last year withdrawn his former views with regard to a fungus 
mycelium as the cause of Sereh. It seems fairly well established 
that Sereh occurs not only in Java (according to Kruger, also in 
Borneo, Mallacca, and Banka); and Cobh’s disease is not confined to 
Australia, prevailing also in Java, Mauritius, and Brazil. It would 
he very useful if a competent bacteriologist should make a new and 
thorough-going study of Sereh in Java. A disease that is so widely 
prevalent among sugar cane is of general interest. Possibly two or 
more different diseases are united under the saTue name, whereof one 
may he of bacterial origin. 

Addendum .—As I have beeji very mxich occupied with other affairs, 
this manuscript has remained on my table for a year, aiid in the 
meantime the above-mentioned pure cultures have been inoculated 
into other plants, which are now diseased. 

1st October, 1904. 

The woidd’s total of exports and imports has increased from 
£800,000,000 in 1850, to £5,300,000,000 in 1905. Truly a prodigious 
increase. 
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QUEENSLAND. 


The Govebnment Oentbal Sugaii Mills. 

Dr. Walter Ma.xweU’s Second Annual Eeport on tlie conditions and 
operations of the Government Central Sugar Mills in Queensland has 
lat(3ly been issued, and contains much detail of considerable interest. 
It should be explained that these Central Mills are such as have 
failed to meet their obligations to the Treasury, and the management of 
whoso a flairs has consequently passed absolutely under the control of 
the Government. Such mills include the Nerang, Moreton, Mount 
Bauplo, Gin Gin, and Proserpine Central Mills. It may be added 
that the mills which have so far met all their obligations, and have 
retained their independence, are the North Isis, Mulgrave, Mossman, 
Eacecourse, Marian, Plane Creek, and North Eton Double Peak 
Central Mills. Certain of these latter have, moreover, strengthened 
their financial position the last year. It is the first-named list of 
mills with which the report is concerned, and below will be found 
summarized or reproduced, such ];>ortions of general interest as we 
can find space for. 

The original ownership of the mills was lodged in the central mill 
companies, and these were constituted of shareholders who repre¬ 
sented that proportion of the Treasurer’s security which is furnished 
by the mortgages over lands. In addition to being the owners of 
the mills and sureties for the moneys advanced by the Treasury for 
their erection, those shareholders were to be the producers of cane, 
and, through their directorates, the manufacturers of the sugar. At 
those mills that are now in possession of the Treasurer, in addition to 
the directorates proving to be inefficient manufacturers, the share¬ 
holders failed to produce sufficient supplies of cane; and, as the 
companies, despite the utter inability of their shareholders to produce 
the crops themselves, offered too little inducement to farmers who 
had no share or concern in the mills to grow the cane for them, the 
mills, from lack of crops, came into default. 

But since the Treasurer has been in possession of given mills the 
number of cane growers has increased by 72 per cent.; and as a 
result of this increase of growers, together with the benign character 
of the I’ecent seasons, the production of cane has enormously in¬ 
creased. As a result of the increased production of cane, with a 
more careful and technical control of the manufacture, the mills 
have been enabled to restore themselves to a state of greater working 
efiicienoy, and also to liquidate notable amounts of arrears of pay¬ 
ment. As the present improved financial state of the mills is thus 
largely due to the greater number of settled cane producers in the 
field, it is reasonably safe to assume that the increased earning power 
of the mills is likely to be more permanent. 
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These considerations are clearly of iTBportance. The principal 
factor on whieh. permanent business success depends is evidently the 
production of the raw material in the fields. As the number of 
producers is governed by the conditions of tnHitmcnt they receive, 
individually and collectively, the inducements to be held out to thorn 
are a matter of no small concern. Yet at present the number of 
non-sbareholclors who supply cane to the mills greatly extaseds tbo 
number of shareholders, and at three at least of the mills it lias been 
the non-shareholding cane-growers who have enabled tbo eoneei’iis to 
run at a profit. As an instance, Moreton Mill may bo cited; in 1965 
32 shareholders supplied 11,113 tons of cane, while 191 non-share¬ 
holders accounted for the delivery of 30,675 tons, or nearly three 
times as muck. 

The foregoing considerations, and others arising out of them, are 
recapitulated in the report as follows:— 

That during the period that these mills were in the hands of the 
companies they notably failed in the conduct of the husinoss, and 
made default in their obligations to the Treasurer. 

That the chief cause of the default was the small number of cane 
producers. The shareholders were quite unable to grow an adequate 
supply; and their directorates did not offer such terms as would 
induce a sufkcient number of non-shareholding farmers to become 
growers of cane. That, upon the Treasurer entering into possession 
of the mills that had made default, the differentiation that had 
existed between the shareholding and non-shareholding growers was 
swept away, the price of cane, and all other terms and privileges, 
being made equal to all producers alike. 

That as a result of the policy put into operation, and made to 
apply to all the growers equally, a great increase I'esulted in the 
number of gi'owers, amounting in three years to not less then 72 per 
cent., and the increase is still in continuance. 

That in 1905 the number of shareholding growers at the five mills 
was 160, and them cane supplies amounted to 54,007 tons, or 46 per 
cent of the whole, which amount is totally inadequate to enable the 
mills to operate at a profit. 

That in the same year, 1905, the number of non-shareholding 
growers was 329, and their supplies amounted to 62,905 tons, or 54 
per cent, which proportion is still growing. During 1906, tho 
number of aon-shareholding growers has increased to 390, and 
constitutes at this time 71 per cent, of the total body of suppliers. 
It is due to the supplies of the non-shareholding growers that tho 
mills are being enabled to operate at a profit, and without theix* 
production they would have to close down. 

These deductions from the facts, as ali'eady said, have an acute 
bearing upon the question of ownership of the mills. 
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The compa,nies have made default, and have legally forfeited them 
right to own. 

The Treasurer is now in possession, representing and protecting the 
public taxpayer, whoso moneys established the mills. It is apparent 
that at this time the ownership should rest with the State, and until 
the public moneys have boon redeemed. 

■Whon the Sta-te ha.s recovered the moneys advanced, the owner¬ 
ship of a nnll can bo made over to the whole body of its growers of 
cane upon a, ba,sis of co-operation; each supplier's share in the mill 
being proportional to his guaranteed supply of cane. 

If the Treasurer possesses and conducts the business of the mills, 
and is enabled, by the aid of the non-shareholding j)roducers of cane, 
to free them from all their obligations to the public taxpayer, then 
the comdnsion that is most apparent is that the mills should not be 
handed back to the original owuorvS, who had brought them into 
default. 

The Comptroller has submitted to the Treasurer proposals which 
can form the basis of an arrangeraont that will cover all the con¬ 
ditions of the situation, and that shall be permanent. The end that 
these proposals have in view iriay be stated generally as follows;— 
The absolute ownership by the Stale of the mills, of which the 
Treasure}!* is now in possession, mitil such time, at least, 
tlmt a mill lacs repaid all moneys owing to the Treasury. 

Tho execution, by cain^growing mortgagors, of guaranteed agree¬ 
ments to grow caue, providing* such instruments are declared 
valid, and the releasing of tho mortgages over their lands. 
Tho organij;a,tion of new companies after the Treasury moneys 
have be<sn totally 3‘opaid, which new companies shall include 
all eune Hup})litu*s, and none other than cane suppliers; and 
eaidi grow(U'’s interest and share-owimrship in the mill shall 
bo pi’oportional to his guaranteed supply of cane, according 
to conditions that shall be determined upon, 

Tho strongest evidence of real development in the agricultural aide 
of the cout-rul mill work is the increase in tho number of farmers who 
aro now engaged, in cane production. At the live state-owned mills 
there were, in 1903, 315 growers, and in 3906 this number had 
itKjreased t(J 542. Tho Btibjoinod table gives the figures in detail:— 
Numhku or Cankohoweus at this Mills in the Possession 

OF THE TuMSimKlt. 


MiO*!. 

1003. 

1906. 

Morcton .. .. , 


. 251 

Proserpine 

.. .... 83 

. lU 

(Hn Gin .. .. .. 

.. .. .. 47 . 

. 76 

Mount Bauple .. .. 

.... ' 44 . 

. 65 

Herang . 

. 24 , 

. 46 


Another reason for satisfaction is to be found in the increased ton¬ 
nage of can© produced and deliyered to the mills. Thus, in the case 
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■of Moreton, the hicreaae has been from 17,000 tons in 1906 to 40,000 
tons in 1905. The Proserpine crop in 1905 was over 26,000 tons, and 
promises this year to bo 20 ^ greater. The 1905 Gin Gin crop, how<n"or, 
suffered greatly from unprecedented frosts. 

The Coni])trollcr being juixious to establish a unifonn system of 
managoinont and, as far as conditions will allow, a uniform method of 
conducting and recording the practical operations of the several mills, 
he placed control chemists at each mill with uniform instructifuis as 
to methods of analysis, and forms of calculating and presenting 
results. Uniform lines were also laid down along which the several 
managers were advised to carry on the practical work of their mills. 
These dealt with the harvesting of the crop (method of cutting, mode 
•and cost of transport, &c.), the quality of the crop, the details of 
manufacture, the vshipmonts of sugar, the work of off seasons, and 
the labour. Below will be found the report of the Moreton Central 
Mill, the largest one of the six. 

MOHTON CENTRAL «tT(4AK MILL. 

Harvesting op the Onor. 

41,67o*26 tons of cane were vsupplied by 192 European and 61 kanaka 
growers (kanakas are tenants of large landlord mortgagors), the^ maj'orifcy of 
the farms being of small area and distributed over a very largo extent of 
country. The harvesting was done hy the growers themselves, who in some 
cases employed hired assistance, while in a number of cases sufficient labour 
was available in the growers^ own families. 

The transport of the cane on the Upper Dulong, Image I’lat, Perwillowan 
Creek, Coe’s Creek, and Paynter’s Creek branch lines was done with horse 
teams (employing some 40 horses), drawing the loadetl trucks to sidings 
accessible to the locomotive which took them to the mill yard. All along 
Petrie’s Creek, and on portion of Lower Dulong, the haulage was done by 
locomotive power (the hauling on the portable lino in the Helds is done by 
horses employed by the farmers thcmselvea, and is, therefore, not included 
hero). Cane harvested along the main North Coast Railway line was brought 
in every night by Government railway, in trucks having a minimum load of 
5 tons. Only 300 tons of cane was doliverod at the mill currior by drays. 

The cost of transport is made up as follows: — 


'« «<! u. 

Paid to teamsters 997 i i 

Paid to railage ., .. .,,, 359 14 2 

Cost of running locomotive and trucks. 365 0 4 

Damage to trucks. 50 0 0 

Horse feed .. 73 5 6 


Acres cut:—- 

471 plant 


£2050 1 1 

Chabactek. op the Okop. 
cane twelve to fourteen months. 


817 over sixteen months. 


1215 ratoons twelve months and under, 


2503 acres. 







'rhf? l Ipp«)r pane Home 800 feet above sea level. The 

land thero is imdulntin^', atul has a <l;ivk j:^rey colour, with a depth of from 
J to 8 fiH.'l, having a, subsoil, of do('ompos(Mi stone of a shelly nature. The 
unalyHcH of siimples of cane from that locality give 17'SS Brix;, 14-08 sucrose, 
82-10 purity. 

The Lower Dnlongcano lields comprise a portion of the lower slopes of 
that I'nnge, which in S{)il very nnudi resenihles the upper part, while the 
haiiniei: is (hit, with a. much darker soil, having for sul>8oil a stiff clay, 
priulueing a. cane, a.<*eording to sotuo sarnplos analysed, of 17'9f Brix, 
M*(i4 sm.'rose, arid 78-29 purity. 

I'lje } ‘ef<rte\s (.h<a!k cane Ih'lds ar(‘ mostly situated along the hanks of that 
creek, and the soil Ihfsre's is of a, dark loam, having a clay subsoil. The 
analyses of cane taken from that locality give 17-74 Brix, 13-86 sucrose, 
78-12 purity. (hr<)'rc.—These ana.lyses are fr<)m samples taken in the field 
prior to flnr crushing of U)()5.) 

'rhe <‘4ino Helds at Yandimi (71 miles) and Kortham comprise a very large 
vari<ity of soils—ival, brown, and black—and are mostly Hat lands suffering 
V(‘ry much from frost, and on that account producing cane of a low density. 

The c.ondition of iho cane delivered was good in respect of topping and 
tra,shing. Only iri two cases was it found necessary to return to the owner 
a portion of the c,ano sent in. 

The price paid to the grower for cane was 10s. (id. per ton on trucks on 
the lino. In accordance with the Uomptrollor’s ruling, excess of freight 
over Ls. fid. per ton on the (h)v(^rnme.nt railway wfis deducted from the 
I>rico of the cane. 

Manui-’actuhh. 

Oushing was comiriencod on Gth June, 1905, and finished on 6th Becem- 
bc'r, 1905* On account of the largo crop, and its frost-damaged state, the 
work Wfis very imuih for<u^d through the whole season, and the rollers were 
kept grinding 23^ hours out of the 24. .Din-ing the very cold nights, also 
towards the end of iho week, when the tubes began to get dirty, the boiling 
of the clarifiers was retariled, and the addition of another clarifier was felt 
a necessity, 'fhe continuous suhsidor proved rather insufficient for the 
treatment of the juices, tnore particularly when working had cane. An 
alteration made caused better results. 

The extraction at the rollers for the season was 9()*()r5 per cent, of the 
su ar in the cane, with a maceration of 1(5-68 iior cent, applied at the first 
mill* Better results would have been obtained if the work had not boon so 
much forced, hut the Comptroller's instructions were ‘-to avoid any loss to 
th(5 farmer by fermentation of frosted cane in the field, and that the crush¬ 
ing had to he pushed with all i-casonahlo speed.’^ 

'fhe evaporating results of the triple offets is the controlling factor of all 
other stations in the mill* The density of the syrup supplied to the pan 
averaged 59*92 Brix. or an efficiency of *60‘2 at the triple effete. 

d'he vacuum pan also was very much taxed, and under the circumstances 
did good work* The syrup was boiled to gTain in the usual straight-out 
method, and the pan discharged when full, giving first massecuite. 

When sufficient molasses had been stored, a small portion of the first 
massecuite was left in the pan, which was filled up with first molasses 
results from first massecuite). Eighty per cent, of this pan was then 
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discharged, and called second massecuite, and the pan was again put in 
motion with its 20 per cent, of contents, and fillod up with second molasses, 
results from second massecuite), after which the whole mass was 
discharged, and called third massocaite (hranded No. 1 or No. 2, according 
to quality). 

The third molasses {Le., results from third niassc<!uite) was boiled to 
string, and put into coolers for jelly sugar (X brand). This latter was put 
through the centril'ugals, according as the room occupied by it was rei|uirod. 
On account of the poor and insufficient storage capacity for that class of 
sugar, it had often to be disposed of before it was ripe. Additional tank 
capacity, the Comptroller states, is to be made. 

The branding of the raw sugars was done according to quality, and 
resulted as follows;— 

3,55o‘50 tons of 97*98 pol., branded No. 1—89*8 per cent, of total 
263-90 do. 97*09 do. No. 2-^ 6*6 do. do. 

142*94 do. 88*20 do. X— 3*6 do. do. 

3,962*34 tons, averaging 9*45 net titro 100 

Tour centrifugals, 30 inches by 14 inches, worked on massecuitcB direct 
from the pan, and gave an output of 3,819*40 tons of Nos. I and 2 during 
143*63 shifts, or 26-59 tons per double shift. 

Two centrifugals, 30 inches by 14 inches, on account of their position, 
could only he utilised for the jelly sugars, and were worked only when 
required. They dried 142*94 tons of X sugar. 

The analyses of the various brands were:— 


No. 1.—97*98 polarisation . *63 water 

No. 2.—97*09 do. ... .... *87 water 

No. X—88*20 do. .. 2*59 w-ater 


Shipments op Sugak. 

The sugar was ti’ucked from the mill sugar-room into the Governineut 
railway trucks on the mill-yard siding. 

Ofp Reason. 

The work don© has been as follows:— 

MiU BiiiUingsi and Machinery .—The cane carrier has been repaired; two 
new rollers have been procured and fitted in; general repairs done to both 
mills; the old rollers turned and grooved; a new cbttin procured for the 
intermediate carrier; the megass elevator and conveyor repaired; brickwork 
of one boiler renewed and balance patched up; the boilers cleanod an<l 
painted internally; boiler feed and juice pumps repaired; position of the 
juice meter altered; clarifiers overhauled and additional one erected; nest of 
four settling tanks with necessary staging added; triple effets overhauh^d 
and new tubes put in; the various syrup and liquor tanks made tight; new 
joints in vacuum pan and coils repaired; centrifugals overhauled and some 
spares procured for them; centrifugal engine repaired and ir»ade strongisr; 
staging of the jelly tanks attended to; a stronger engine put in to drive the 
dynamo on account of the increased demand on the lights; steam traps put 
ut required points; the whole of the pumps and engines overhauled; interior 
of the tanks painted; new joints made over the whole mill; patches of 
steam pipe, which required covering, attended to; chimney painted; 
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presses, also Btaging and cKiites for tho refuse, repaired; whole of the valves 
and cocks ground; waste water drains repaired; new floor put down in the 
laboratiuy; half of the sugar-room floor renewed; spouting around the mill, 
together with the guttering between the main htiilding and the crushing 
shed, repaired and renewed; new concrete floor laid around the centrifugid 
portion (»f the mill; a stone pavement put at the bottom of the water tower, 
and a brick wall 12 inches deep built aroxind its water b.iain. 

The forirasr dyna,mo engine has been erected to drive the workshop, a new 
drilling machiiio added, and some sundry necessary tools purchased. 

The old oflico has heen shifted, and is now used as a store for the engineer¬ 
ing, mill, and kitchen sxipplies and navvies’ tools, &c. 

A now oflice with hotter accommodation and a fireproof room has been 
erected. The dining-room has been enlarged, and the men’s quarters 
r(!paired and thoroughly disinfected and made ready for occupation. 

lioUinff IStnck .—The locomotive has been overhauled and sundry improve¬ 
ments eflected to it. The old tiaicks have heen repaired, and some renewed. 
B'ifty additional new trxicks have been arranged for, and twenty old trucks 
have been piirchased. 

Tramline .—The wliole of the lines have been chipped ; some 30 chains from 
the mill gJite towards Petrie’s Creek has heen renewed and properly ballasted; 
the main line has been lifted, packed, and ballasted where most urgently 
required; a xiew branch with a weighbridge has been put down in the mill 
yard for firewood and also empties during the night; twelve points and 
crossings have been purchased, and nine have been put down at places most 
convenient for the working of the locomotives; a number of sleepers and 
also two bridges have been renewed ; several culverts have been repaired ; 
2 | miles of lino towards the terminus at Bulong has been lifted, packed, and 
ballasted (this work having been left unfinished until then). On aceount of 
th$ farmers^ some 3i lines of portable line with six switches have been 
I)rooured and delivered accordingly; a new bridge has been built across 
Petrie’s Creek, near Perron’s barn; and a now route is being formed and 
laid towards Dalzell’s, 

Laboue. 

White labour only was employed, averaging 95 hands in the crushing, and 
40 in the ofi season. 

The effiedenoy and conduct were good. 

Married men wore allowed to reside at their homes, and receive a board 
allowance. Other labourers were provided with food and sleeping accommo¬ 
dation. 

Oenbeal. 

The winter last year was a long and severe one, frost being recorded up to 
November. Prom Tune to December last, the weather was exceptionally 
dry also, which made it favourable for harvesting, and no serviceable rains 
for the crops wore experienced until the last days of December. On account 
of this dry spell find cidd weather, the early cut cane has ratooned badly, and 
had to be ploughed out in places. 

Last August cane plants of the Groru and Innis varieties, p^o^do^sly sent to 
this District by the Comptroller, were distributed from the mill experimental 
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]jlat amongst 140 growei's, anil the r 0 iH)rts received so far from those growers 
are very favourable. A small quaTitity of these varieties was left to stajid 
over as au exjieriment, and was cut within ihe last two vviii'ks, giving a. 
return of 24 tons from half an aero. During that smne month two otlnu' 
^'arieties—Hetler’s and Jiois Bongo—wore received from the IMai.dcay Kxpori- 
inental Station, and planted; hut, on a.r(‘onnt of the dry weather at that 
time, some of the plants did not couio np, and the misrios were filled with t-he 
(loni variety. It is all looking very well just now, and will he ready for 
distribution among the farmers in a few months. 

A proxiortj^ owned hy Mr. IT. K. Lowe, and adjoining the mill on, the 
south side, and through which property the discharge from the mill boilers 
passes, was purchased by the mill to avoid any further c,om])laiut, and to 
also allow of the closure of part of a road existing between the two properties 
which, for the mill convenience, was uhsohitely necessary. 

Portion of another road, which ran through the middle of llie mill yard, 
has been proclaimed closed also. 

Since Jarmary this year, the weather has been very favourable, for cane- 
growing, and, although rather wet for good cultivation on low lands, the 
crops generally have made very rapid growth. 

The tramline and bridges suffered some slight damage through the heavy 
rains in February and also in May last. The latter rains have flattened 
many canefields, which will suffer severely if frost is cxporioncud. 

Tenders were closed for the suj>ply of 1675 cords of firewood, and 1300 
cords have been delivered up to date. 

Tenders have been satisfactorily closed for the supply of kitchen stores' 
beef, and bread ; and also for the tramming of the cane on the several brunch 
lines. 

Weather .—The rainfall for the year under review was as follows:— 

July to December, 1905 . 10*82 inches. 

January to June, 1906 .. 46*62 ,, 

Total .. .* 57*44 inches. 

W. E. DKSrLAGE. 


The new Vancouver“Eiji t;^ugar Company will shortly Iiave 10,600 
acres under cultivation in the Fiji Islands, In order to provide ea,sy 
communication with the mill, it has been found necessary to construct 
a steel bridge (900 ft, long) over a river. 


According to ihe Anglo-^ Japanese Gazette, the native Chitieso engaged 
in the sugar industry in South Taiwan, Formosa, are gradually being 
drilled into modern methods, and with the experience tlius gained it 
is anticipated that there will be a larger demand for up-to-date 
machinery, and that eventually there will be a regular central factory 
system. 
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ON THE P]3R0J^]NTAGE OF PIBIIE IN THE SUGAE 

OANi<H THE compobition oe same, and its 

VAIAJE AS EUEL. 

By 11. Belliot. 


Mr. I^rin8<;ai Gceiiigs has recmitly published a vory iiitorosting 
papca' on the coin position ol’ the fibr <3 of the sugar cane [ArchA^f vovr 
>h Java AaikrrhalitHtrie., 1900, No. 7), which we pirocecd to examine, 
adding our own observations on the subject. 

M.r. Geerligs refers to the fact that the percentage of fibre varies 
greatly in different varieties of canes ; being 10/^, for example, in the 
Oheribon Pane, and as high as 172 certain other varieties, whilst 
an average of 102 obtained for an entire crop. He adds that the 
fibre varies in quality as well as in quantity, it being a familiar fact 
that, under tlio same milling conditioJis, some canes arc more easily 
crushed tlian others, so that the yield of juice is very variable. Not 
only is this observed with different varieties of cane, but even with 
the same variety in different years and at different stages of maturity.. 
This is very apparent in the case of the three varieties grown in 
Egypt—the white, red, and ribbon euncs—wPen tliese are tested at 
the coimnencoment and hnniinatiou of the manufacturing season. 
But if one variety of cane yields more or less juice under the same 
pressure, tliis must be due either to variations in the proportion of 
juice in the cane or to the physical qualities of the fibre (when the 
quantity ol juice does not vary); upon this, o])inions cannot differ. 

Mn. Geerligs states that varieties rich in fibre which is also tough, 
generally yield a drier megass containing less sugar. It is easily 
understood that a cane, yielding the same weight of juice as another 
cane of lower fibre-content, must leave a megass containing more 
fibre and less juice. 

In connection with the estimation of fibre in the cane, Mr. Geerligs 
denies the objections made by MM. Pellet and Naus to the use of 
alcohol, since in Java the greater i)art of the juice is first extracted 
from the megass by pressure, the alcohol cannot then precipitate the 
organic itnpurities, and thus increase the weight of fibre, as MM. 
Naus and Pellet supposed. 

Obviously, there is le.ss chance of error if much of the juice is 
eliminated Ixsfore alcoholic treatment, but whether due to the small 
quantity of juice remaining in the pressed megass or to the fact that 
perhaps the sugar is not completely extracted by the alcohol, the 
alcoholic method does occasionally give high results. Aqueous 
extraction in Zamaron’s apparatus appears to be simpler and less 
liable to error, esjHicially in laboratories where the analytical work 
is done by assistants, and not by the chemist himself. 
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Mr. Geerligs lias cletormined the pei*centages of ash, water, anti 
silica in several samples of fibre received from different factories, the 
silica being supposed to be detrimental as regards the value of th(3 
megass as fuel. In his o])inion the softer varieties of fibre should 
contain more pentosans and gummy matter (xylan); and, being mort^ 
spongy and retentive of water, would bo more difficult to burn and 
furnish less heat in the furnaces. He gives the following figures 


Xylan % in 

Xylan % in organic matter 

Variety of Cane. dry fibre. in dry fibre. 

Cheribon . 20*97 .... 22*78 

Preanger . 22*49 .... 24*74 

No. 100 . .. 21*82 .... 24*16 

„ 36 22*21 .... 24*02 

„ 247 22*73 .... 24*71 

„ 105 20*73 .... 23*04 

„ 139 22*19 .... 24*49 


These varieties are precisely those which give trouble in the furnaces, 
.and it will be seen that the percentage of xylan varies very slightly, 
hut was not determined in all the samples of fibre analysed by Mr. 
'Geerligs as was the percentage of cellulose. For the latter Mr. 
Geerligs employed Weender’s method, boiling 8 grams of fibre with 
1*252 sulphuric acid for one hour, washing, then boiling with P252 
soda for one hour, washing first with water, then alcohol, and finally 
ether. The diied residue was weighed before and after ignition, the 
loss in weight being taken as pure cellulose, 

Mr. Geerligs also analysed 58 samples of megass obtained from 
very different varieties of cane :—Manila, Cheribon, Preanger, 
Guinee, together with the seedling varieties Nos. 33, 36, 81, 86, 100, 
124, 125, 135, 139, 142, 143, 146, 147, and 247, and these gave the 
following variations:— 



Maximum. 

Minimum. 

Fibre per cent, in cane 

8*24 

19*1 

Sucrose . 

2*92 

-8*34 

Water .. . 

39-25 

52*51 

Ash. .. 

' 1*04 

4*91 

Silica .. . 

0*75 

3*88 

Cellulose, pure 

43*43 . .. 

01*08 

Weight of megass per 100 cc. .. 

5*09 gr. .... 

11*12 gr. 


It is impossible to conclude from these figures that the observed 
•differences in the fuel value of difierent samples of megass are dxxe to 
the percentage of pure cellulose. 

Finally, Mr. Geerligs had the calorific power of the specimeiiH 
determined by MM. Konig and Bienfait, from whom he received the 
following data:— 
























Oake 


Calorios Idlnirmrti. 
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Water, 

Ash. 

Moist 

Megass. 

Dry 

Megass. 

Organic 

Matter 

from 

Dry 

Organic 

Matter. 

Organic 

Matter 

from 







2 & 4. 


2 & 



(1) 

Oi) 

(3) 

(4) 

(ft) 

(6) 

(7) 

Ohoiibon. 

1903 

. 9-00 . 

. 2*05 . 

. 4215 . 

4660 . 

. 4755 , 

. 4540 . 

, 4635 

No. 247 . 

1903 

. 9*12 . 

1-85 . 

. 4270 , 

4700 . 

. 4789 . 

. 4625 . 

. 4712 

„ 36 , 

, 1905 . 

,. 8*32 . 

, 1*42 . 

. 4275 

. 4662 . 

. 4736 . 

. 4539 . 

. 4634 

„ ICO . 

1905 . 

,. 8*46 . 

. 3*03 . 

. 4190 . 

. 4683 . 

, 4742 . 

. 4442 . 

. 4581 

„ 105 . 

1905 . 

, ^‘64 , 

. 1*79 . 

. 4231 

. 4630 . 

. 4724 , 

. 4514 . 

. 4596 

„ 139 , 

1905 . 

9-26 . 

. 1*42 , 

. 4189 . 

. 4627 . 

. 4690 . 

. 4368 . 

. 4430 

Cheribon. 

1905 . 

.. 8*69 . 

. 1*68 . 

. 4318 . 

. 4730 . 

. 4823 . 

. 4530 . 

. 4607 


Prom those results the author concludes that the calorific power of 
different samples of megass varies but slightly from year to year, 
and does not account for the variable results observed in practice. 
Wishing, however, to study the question more thoroughly, he had 
the following detailed analyses carried out by Mr. H. Wertkamps:— 

Calories 
(calculated from 

Variety preceditig Table,) 

of Cane, Carbon. Hydrogen. Oxygen. Nitrogen. Prom (5). Prom (7). 

No. m .. 48-4o .. 6*45 .. 44*94 .. 0*16 .. 4736 .. 4634 

,, 100 .. 47*88 ,. 6*55 .. 45*39 .. 0*18 .. 4742 .. 4581 

„ 105 .. 48*14 .. 6*43 .. 45*25 .. 0*18 .. 4724 .. 4596 

,, 139 .. 47*13 .. 6*30 .. 46*43 .. 0*14 ., 4696 .. 4430 

Cheribon.. 46*82 ,. 6*67 .. 46*33 0*18 .. 4823 .. 4607 

Prom the elementary constituents of the organic matter of the megass 
samples, as here indicated, no further conclusions can be drawn as to 
the variations in the fuel value of megass. 

The ashes obtained cluiing these analyses were united and analysed» 


with the following results:— 

Silica. .. ., 80*57 

Phosphates of lime and iron. 6*87 

Carbonate of lime. 0*86 

Carbonate of potash, &c.11*70 


100*00 

Mh*. Goerligs found that the megass which gave the best results as 
a fuel cont.ainod the most silica, but the differences were too small to 
account for the very different results obtained with these fuels. 

The author then examined the megass samples from a physical 
pohit of view, and found that the weight of a known volume 
(100 cc.) of slightly compressed megass was less in the case of megass 
of inferior fuel value. On the other hand, he remarks that that 
variety of cane which furnishes a satisfactory megass fuel is generally 
rich in ccillulose, and he comes to the conclusion that the cane which 
contains the most fibre also contains fibre of the best quality as regards 
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fuel-value. The following figures are extracted from Mr. Goerligs’ 


paper;— 

Variety Fibre Number Weight of a Volume 

of Cane. per cent, in Cane. of Tests. of luo cc. 

No. 100. 0“70 3 0-45 

Oheribon . 10-38 9 6*71 

Manila. 11*80 .... 3 .... 6*38 

No. 247 13*85 .... 8 .... 6*97 

,, 139. 14*16 .... o .... 7-30 

„ 33 . 15*59 .... 3 .... 7*23 

,, 36 . 15-72 8 7*95 


The conclusion drawn therefrom is that the volume of the fibre 
remains fairly constant, but that its density is higher in proportion as 
the cane contains more fibre. It may thus be explained why certain 
varieties of cane of low fibre-content, and in which the fibre is soft, 


give an inferior extraction to canes rich in fibre which is also tough. 
The more spongy fibre re-absorhs a larger quantity of juice the 
moment it leaves the mill. 

Mr. Geerligs states that the method of analysis he employed does 
not yield pure cellulose, and here we would remark that in the deter¬ 
mination of cellulose in megass, and in fodder, errors occur with the 
same sample, according to the analytical method adopted; the results 
being only comparative in the same laboratory. We, ourselves, have 
also determined the percentage of actual cellulose in cane fibre, and 
obtained difierent results when the conditions of the experiment were 
varied. In the case of feeding stuiffs, the analytical differences were 
still so great that at the Sixth International Congress of Applied 
Science, held at Eome in April and May, 1906, M. Menom introduced 
a new method of estimating cellulose, at a meeting of the International 
Commission for standardizing the methods of analysing fertilizers and 
feeding stufis. This method had been tested by several of Menozzi’s 
colleagues, working with the same sample of fodder. Consequently, 
this method might be employed for ascertaining the true cellulose 
contents of the sugar cane. 

In the case of Egyptian canes, our own figures for cellulose per 
100 parts of fibre are generally lower than those of Mr. Geerligs, i)ut 
we repeat that the methods of analysis arc not identical. Ilonco, tlie 
importance of deciding which method should be used. 

Comparing the calorific power of mogass with that of different 
varieties of woods, Ma-. Geerligs concludes that cane fibre may bo 
regarded as young wood, but that the percentages of fibre, of silica, 
and of cellulose yield no explanation of the groat variatu>nH iii the 
fuel-value of megass observed in practice. lie considers that these 
variations are mainly due to:— 

1. The volume of megass on the grate of the furnace. 

2 . The volume of air which enters the grate. 

3. The draught, &c. 
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W(^ ontii^ily witli Mr, Georligs’ viewB, and that it is impossible 
to dotomine the fuel-value of a sample of megass from its analysis ; 
moreover, that the caJoritio power varies very slightly when expx^essed 
on 100 grams of orgfinio matter, and corrected for abnormal percentages 
f>f sugar and of ash. Yet wo agree with Mr, Geerligs that ditferont 
samples of nxegass give veiy different results in the furnace. 

This might be oxplaitiodby the variations in the amount of moisture) 
but from a great luimbor of oxporimoTds on the industrial value of 
mogass as fuel, made by xxs during the past twelve years, we con¬ 
cluded, first, that the dry matter may be regarded as wood ; and, 
second, that the quantity of water evaporated per kilogram of dry 
inatter varies with 

1 . The design of the furnace. 

2 . The ratio of air to dry matter. 

3. The (piantity of dry mogass burned per hour. 

4. The draught, 

5. The method of introducing the xdr. 

6 . The water-content of the megaas. 

7. The method of stokmg the same furnace. 

8 . The regularity of the stoking,- 

9. The cleaixliness of the megass when this has to be sun-dried in 
the factory yard. 

10 . The state of division of the megass; whether the result of 
milling (with or without maceration), or obtained in the course of 
direct diffusion of the sliced cane; also, whether the residual juice in 
the mega.ss is more or less fermented, &o., &c. 

Oonsequeutly, the proportion of water evaporated varies consider¬ 
ably, amounting irx some cases to 30 When all these influences are 
duly taken into account, one would see that the quantity of water 
evaporated is very high, not only in proportion to the dry organic 
matter in the fuel, but also to the heating surface of the boilers. 

Such important questions as these can only be satisfactorily 
answered by experiments carried out in different factories with the 
object of obtaining the maximum heating effect per unit weight of 
well exhausted megass. 

Begarding the megass as wood, and knowing that the theory of 
combustion, as applied to coal and most other fuels, is inapplicable 
in the case of megass, wo have obtained very remarkable i^'esults for 
the evaporating power of normal megass free from sugar. 

Moreover, it is possible to express the fuel value of megass in 
terms of such a well known fuel as Cardiff coal. Thus, the megass 
yielded by one metric ton of canes (containing 10^' of fibre) if 
deprived of moisture, sugar, and ash, would furnish as much heat as 
38 to 45 kilos of Cardiff coal. 

Since the fibre content of the cane [varies between 8*2 and 19*0^, 
according to the variety and degree of maturity, it follows from Mr. 
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Geeiiigs’ observations that the quantity of megass consumed in 
different factories must also be very variable, Even assuming an 
average variation of 9‘5 to 14*5^ on any one plantation, the difference 
will still be enormous. In fact, assuming that 9'«32 of fibre c,orro- 
sponds to 40 kilos of Cardiff coal per ton of cane, then 14*52 of fibre 
would represent 61 kilos. In order to compare the relative cost of 
the fuel, it is necessary to know the exact percentage of fibre, more 
especially when working with canes inch in vsugtir and c.ontaining 
13 or 152 of fibre, since with little juice to extract, and that of a 
relatively high density, an excellent extraction should result. 

It is then easil}^ niiderstood why some factories have just sufficient 
megass for steam raising purposes, whilst others have not enough, 
and others again ha ve an excess, independently of the methods of 
extraction and of working up the juice. In a 'word, a factory wbere 
the megass fuel has to be supplemented by wood or cane-trash may 
he working quite as economically as another fa,ctory having sufficient 
megass, or an excess of same; these differences are solely due to the 
quantity of fibre contained in the cane. It varies with the species 
cultivated, and is very probably influenced by the mode of cultiva¬ 
tion aud the period required for maturing. It is possible that the 
same variety of cane, if cultivated in Java, Cuba, Hawaii, aud Egypt, 
would not contain the same percentage of fibre, taking the average 
composition during a campaign. 

Nevertheless, in countries where supplementary fuel is scarce or 
cannot be cheaply transported, it may be advantageous to cxxltivate a 
variety of cane rich in fibre. In fact, the cost of fuel and the diffi¬ 
culties of transport are so great in some countries that one has to 
employ cane-trash. In others, where wood is scarce, the shortage of 
megass has to be made up with coal, at a very high price. 

Mr. Geerligs’ figures for the fibre-content of different varieties of 
cane should considerably modify the co-efficient now \isod for asoer- 
■taming the sugar-content of the cane from that of the juice, since 
certain factories in Java have recorded as much as 14*80 % of fibre in 
the canes treated dxxring the entire manufacturing period of 190el. 
We merely draw attention to the fact that in the record of nearly a 
hundred Java factories, during the crop 1905, the above-inontionod 


co-efficient is 

not related to the fibre-^content of the 

canes, as th(^ 

following figures show 



Per cent. 

Suf?ar in canes per 

Per cent. 

Sugar in cancH per 

Pibre in 

100 parts of 

Fibre in 

ioo parts of 

canes. 

sugar in juice. 

canes. 

sugar in juice. 

9-62 . 

. 86*3 

1P03 _ 

78'9 

9-95 

. .... 83‘1 

11 '88 .... 

80'0 

10-32 . 

87*3 

13*10 _ 

77*6 

10-39 . 

. 86*0 

14-80 _ 

78*6 


{'Bulletin des OhimiBtes.J 
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CONSULAB REPORTS. 

Itaxy. " 

Vanke *—The beet crop was good in 1905. The siigar industry, 
^ 3 ucouraged and protected by the State, is always progressing. The 
workmen have improved, and the most modern methods of manufac¬ 
ture are being adopted. The old machines have been replaced by new 
ones. The cultivation of beet has also developed, but it is still 
necessary to import the seed from abroad, as, although the eiforts to 
jDroduce it in the country have been promising, they have not yet 
been enthely successful. The average return for 1 hectare of ground 
is about 250 kilos., but it may reach 650 kilos, on the fields situated 
in the Yalley of the Po, and on the alluvial lands of its confluents. 
The avera,gf3 price paid by the factories may be computed to be about 
2*20 lire (Is. 9d.) per 100 kilos. Beet cultivation in Italy occupies 
only about 40,000 hectares of laud, as the consumption of sugar in 
the interior is not more than about 3 kilos. j)er inhabitant. Attempts 
have been made to increase beet cultivation by emjdoying the root 
for the manufacture of alcohol, but it has been alleged that this 
industry cannot be remunerative unless means can be found to 
combine with it the making of sugar and molasses. There are at 
px^esent in Italy 33 sugar factories and five refineries, giving employ¬ 
ment to about 12,000 workmen dming the crop season, and about 
5,000 during the whole year. 

China. 

Foochow .—Sugar (brown, candy, refined and white) figures xu the 
returns of Poochow import trade to the amount of £90,874 as against 
£75,583 in 1904, being an increase of £21,291. Most of this comes 
from the refineries in Hong-Bong, and is said to be of Java origin; 
but there is also an increasing demand for Formosa sugar, which is 
X'eportod to be driving the native product out of the market. 

The importation of sugar continues to fall off steadily, the entries 
during 1905 being valued at only £551,312 against £997,341 in the 
previous year. The Japanese sugar I’efineries are expanding steadily, 
and this fact, itx conjunction with the increased consumption tax from, 
tlm beginning of 1905, tended to restrict the import. Some of the 
impoi’tation during 1904, moreover, had been speculative in anticipation 
of tlie inoreasod tax, with the result that 1905 opened with an over¬ 
stocked market. .Prices at the outset ruled too high for the demand^ 
and had coiisoquently to fall as the year advanced, leading to con- 
Hiderablo loss and bad trade by the end of the year, the depression 
bt)ing further increased by unverified rumours of a proposed Govern¬ 
ment monopoly. Imports of unrefined sugar (A and B) declined from 
£775,979 to £502,890, while the relative fall in refined sugar was 
still greater, from £219,438 in 1904 to £48,000 in 1905. For white 
refined sugar prices opened between 15 yen 40 sen and 18 yen per picul 
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(£26 8s. 3d. and £30 17s. od. per ton), but tbe year closed with prices 
between 14 yen 70 sen and 17 yen per picul (£25 4s. 2d. and £29 3s. Id. 
per ton). !Por brown China the fall was from between 9 yen 10 sen 
and 12 yen 50 sen per picul (£15 12s. 2d. and £21 8s. Od. per ton), to 
7 and 12 yen per picul (£12 Os. Id. and £20 11s. 7d, per ton). 

Siam. 

In the sugar import, which in 1904 showed signs of diminution, 
there is in 1905 a large advance. The total, £189,284, is divided 
amongst the following countries, thus :— 


Value. 

Country. ^ 

China.. .. 7,165 

Hong-Kong. 20,136 

Java. 3,132 

Singapore . 158,851 


It is more than probable that a large proportion of the sugar entered 
as from Singapore is really of Java origin. 


MONTHLY LIST OF PATENTS. 

Communicated by Mr. W. P. Thompson, C.E., F.C.S., M.LM.E., 
Chartered Patent Agent, 6, Lord Street, Liverpool ; and 
322, High Holborn, London. 


ENGLISH.—-ArPLiCATiONS. 

22387. The Mirbless Watson Company, Limited, Glasgow* 
Froems for removing the impurities from cane Juice, and apparatuB 
connected therewith. (Communicated by E. C. Knight, Argentine 
Eepublic.) 10th October, 1906. 

ABRIDGMENTS. 

172868. Alb. Fesoa & Co., Masohinenfabrik & Eisengiesserei 
Aktibn-Gesellsceaft, of Berlin. Centrifugal drum for sugar loaves 
with moulds arranged radially and displaced hi more than 'two rows* 
2 nd February, 1905. This centrifugal drum is charaoterized by the 
moulding cases arranged in the ordinary manner in sockets at their 
pointed ends being further held in position by noxzloB, Ixmt flat iron 
struts, and semi-circular cups within the drum casing, with the object 
of placing opposite the centre of each sugar loaf mould one of the 
compartments of the middle cleare container provided in a known 
manner with vertical partitions and an aperture arranged at a suit¬ 
able height. 

172763. Kurt yon Kiessen, of Roth, near Dussoldorf, A method 
<lf protecting copper or brass pipes in the heaters of the evaponiUng or 
heating apparatus employed in the sugar industry from injury by the 
vapour or deleterious gases contained therein. April 7th, 1905. In this 
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method of protecting the copper or brass pipes of sugar boiling 
apparatus, the said pipes are directly placed beneath the upper door of 
the boater within a narrow z:one, and covered with a casing material 
which is impervious to, or but slightly attacked by, the vapour axid 
the gases contained therein. 

173279. Wilhelm WiEHLE, of Eatibor. A double-(nhjed Aireddiog 
knife, 10th May, 1905. This invention relates to a doxible-edged 
shredding knife with a fixed central core, and is characterized 
by the blade or sharpened portions being arranged on two sides lying 
diagonally towards one another. 

21848. C. B. 0. Sassin, of Samarang, Java. Improvements in 
mills for crushing sugar cane or the like., 26tli October, 1905. This 
invention relates to the adaption for pressing sugar cane or the like 
of a multiple pressure mill of the kind which comprises cylinders 
variable in number, arranged in two vertical rows and connected in 
pairs, by gear wheels by w^hich they are given their movement, 
characterized by the arrangement tliat it is possible to dispense with 
the guide plates or bagasse conducting means, and to collect 
s<3parately the liquid extracted at each pressure. 

9205. Dr. E. Monti, Turin, Italy. Improved process for the 
preparation of concentrated wcrnts, juices^ syrups^ and scented extracts, 
18th April, 1900. This invention relates to a process for the pre¬ 
paration of concentrated worts and juices, fruit syrups and perfumed 
juices in general, sxich as lemonade and others, and for the extraction 
of the cream of tartar contained in grapes, characterized by the fact 
that the grapes or other fruits are cooled when iu as fresh a condition 
as possible and before pressing them; the juice is allowed to rest, 
and is filtered in a cooled chamber, it is then concentrated by 
congealation and displacement of the soluble matters interposed 
between the ice crystals, the concentrated juice is maintained ^lt a 
low temperature until it has become perfectly limpid, and it is 
pastexirised under pressure of carbonic acid, if necessary; and, 
finally, in the case of grapes, the lees separated by decantation and 
filtration are collected and pressed for the purpose of extracting 
therefrom the cream of tartar. 

GERMAN. —Abeidombnts. 

172210. Hans Dantine, of Maltsch-on-Oder. A beetroot washer 
divided into several compartments by means of transverse partitions, 
13th September, 1905. This invention relates to a beetroot washer 
which is divided into several compartments by means of transverse 
inclined partitions, and is characterized by the paiditious tapering 
downwards towards one another, and each of the compartments 
formed by the partitions being provided with an agitating mechanism, 
the axis of which lies at right angles to the longitudinal axis of the 
entire washing trough. In a modified form of construction the 



628 


agitating devices have different speeds, which diminiBla horn the place 
at which the beetroots are introduced to the place at wliich they are 
discharged. 

171197. Dr. OsKAE Kohler, of Maltsch-on-Oler. A method of 
heating the diffusion hattery. 19th Dobrnary, 19()o. ^.Lhis invention 
relates to a method of heating the diffusion bafcitirr, snid consists in 
the juice employed ioi\ the naashing flowing sne-oesBh'oly through 
mox'e than two of the heaters belonging to the diilusion battery 
before it passes from below upwards in the known u iHDiicr on to tho 
fresh shreddings, and after the^ mashing is coniplckul, being forced 
further to the measuring vessel in the mashing appritsihis, which is 
also in a well known manner, for the purpose of <)l>t<iiiihig and main¬ 
taining as high a temperature as possible, even in 1 h o iirst dilfuser. 
A modification of the method consists in the which are at 

rest, and! in which the mashing is completed, being hcj^itod during the 
mashing of the di:ffuser, which has been filled afresh willi shreddings, 
by hot air or superheated steam being blown in to ikejm. Another 
modification of the method consists in the mashing process being 
carried on in several difcsers simultaneonsly. 

173823. Josef Krivenek, of Kief. A. moufi/W making sngar 
in slabs, strings or cubes. 14tih August, 1903, This i^^nuuld is charac¬ 
terized by removable longitudinal partitions facing otw another, in 
combination with one or more boxes adapted to be inserted parallel to 
the longitudinal partitions, which boxes, after the ^lnu*ging of the 
mould, may be removed through apertures of the eovos,, which is at 
right angles to the longitudinal partitions, after the) substance has 
cooled and set, leaving a free space for receiving ca 8 i»g cleare in the 
substance itself. 

174167. Dr. Eichard Thokke, of Berlin. A circMuting evapo¬ 
rator, more parti Cl darly for the sugar industry, 1 st jSjcvornber, 1903. 
This consists of a heating chamber with an upper hiolincd tubular 
cover, in which the fluid emerging from the heating fthuiiiber flows in 
a continuous current compulsorily through a separate^ ohsimber, which 
is not provided with a heating coil, and thoroforo ofers less resist- , 
ance, and in which apparatus the return flow chmnl)o»]’ lias only one 
wall in common with the boating chamber, end under carta,in circum¬ 
stances is protected on this wall in known manner from tho action of 
the heating steam. The heating chamber is so aiTatigro.(f that oven at 
the highest level of the liquid it projects beyond tho siiirfaoo of tho 
latter, with the object of obtaining as efif'ective asepamtionas possible 
of the returning fluid from the steam bubbles anti tkus a btdter 
circulation. 

174274. Gebr. Heine, of Yiersen, Bhine Provin<iej^ A centri¬ 
fugal tvith heating and cooling apparatus located ontsuia. hentrifiigal 
chamber. 2 nd March, 1904. This centrifugal apparent us is oharac- 
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toris^^jd by tlie iirraugement oi beating or cooling devices in the form 
of spirally coiled pipes, in sucIl a way round a perforated sieve drum 
casing that the perforations of tho drum casing are expos«ed, whilst 
the coils of pipe rise to tho discliarging place of the heating or cooling 
mecliimi in an opposite dii*ecbion to the direction of rotation of the 
drum, in order to assist tho speed of flow of the heating or cooling 
medium by the rotation of the drum. 

175109. IVAli Eog-elberg, of Jordberge, Sweden. An appliance 
for pri'ssing hedroot on the stliorm/ Jmi/e, 18th October, 1904. This 
apparatus for pressing beetroot on the slicing knife l>y means of 
oblique movable flaps in the root hopper is characterized by the slicing 
chamber being bordered above and in front respectively by fixed bars 
supporting the flaps in conjunction with their free swinging end in 
the lower position, and being so arranged relative to one another, 
that no interval between the flaps and the bars is formed until the 
daps are in their highest position. 


Note.—C opies of all published specifications with their di'awings in 
these lists can be obtained from W. P. Thompson k Co»., 6, Lord 
Street, Liverpool, at One Shilling a copy for English or American 
Patents, and Two Shillings lor German. In ordering please give 
number and date. _ __ 

Patentees of Inventions connected with the production, manu¬ 
facture and refining of sugar will find The Internciiimal Bugar 
Jvitrnal the best medium for their advertisements. 

The InternaUmud Sugar tTournal h^s a wide circuktion among 
planters and manufactui'crs in all sugar-producing countries, as 
well as among refiners, merchants, commission agents, and brokers, 
interested in the trade, at home and abroad. 


Eeport has it that no sugar is to be cultivated at Ottur, Bengal, 
next year. The soil has apparently been exhausted, and the outlook 
is not very favourable. 


The report of the Acadia t?agar Eefining Company, of Nova Scotia, 
for the year ending September last shows a profit of SBU ,654, and a 
dividend of 3^ was declared. 


The Mersey Sugar Products Company, with a capital of iJ5,000, 
has lately been foiuned to acquire the business of an invert sugar 
manufacturer in Marsh Lane, Bootle, Liverpool. 
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IMPOBTS AND EXPOETS OF SUOAB (UNITED XINODOM) 

To END OF OcTODfUt, 1905 AND 1905. 

iMPoim. 



! QUANTITIKK. 

Valui':s. 

! Raw Sugars. 

( 









190.5. 

19U6. 

1905. 

I9UB. 


Cwts. 

Cwts. 


,0 

Germany... 

4,385,748 

7,182,502 

2,483,807 

3,115,215 

1 Holland . 

i 137,359 

300,459 

84,650 

145,826 

1 Belgium. . 

i 499,522 

986,836 

310,755 

447,542 

PiTince.. 

404,116 

248,288 

235,717 

109;‘225 

i Austria-Enngarv .. 

373,540 

190,510 

244,871 

78,707 

i Java . 

1,922,558 

304,949 

1,307,062 

146,522 

I Philippine Islands. 

1 9,023 

• - . . 

4,840 


1 Cuba. 


111,910 

^ . 

41,913 

Pei 11 . 

1,081,387 

489,297 

696,675 

221,170 

[ Brazil. 

93,938 

962,748 

50,426 

377,563 

i Argentine Republic .. 



• - * - 

.... 

! Mauritius ■ .. 

167,007 

127,205 

01,001 

48,362 

! British East Indies . 

256,180 

114,491 

143,662 

47,421 

Straits Settleraents. 

187,381 

79,192 

100,025 

31,720 

Br. W. Indies, Guiana, &c.. 

930,915 

I,4S1,9S0 

746,323 

786,284 

; Other Countries. 

747,325 

186,891 

500,189 

86,800 

Total Raw Sugars .... 

11,19.5,999 

12,773,258 

7,000,603 

5,684,306 

Refined Sugars. 

1 




Gennanv. 

7,671,223 

9,939,454 

6,058,245 

6,675,288 

Holland" . 

1,416,790 

2,311,549 

1,134,204 

1,399,433 

Belgium ... 

245,668 

395,530 

191,041 

232,050 

France.. 

1,960,018 

2,186,391 

1,395,893 

1,236,724 

Other Countries. 

346;813 

782 

283,653 

479 

Total Refined Sugars .. 

11,639,512 

14,833,706 

9,063,036 

8,543,974 ' 

' Molasses. 

2,073,149 

2,382,673 

417,063 

467,180 

Total Ini^^orts. 

24,908,660 

29,989,037 

16,480,692 

14,685,460 


EXPORTS. 


British Refined Sugars. 

S wed on . 

Norway .. 

Benniark.. 

I Holland . 

I Bolgiutu ... 

! Portugal, Azores, &c. 

Italy ..;. 

Other Oountries 

Foreign & Colonial Suoars^ 

Rofinud and Candy.. 

Unredned __ . 

Molasses . 


Total Exports . 


Cwts. 

1,003 
17,515 
75,123 
67,330 
8,102 ' 
13,088 
8,758 
325,038 ! 

515,957 I 

21,140 ^ 
83,994 , 
2,752 ; ' 

623,843 


Cwts, 

£ 

£ 

128 

464 

115 i 

15,906 

13,181 

9,434 i 

84,250 

62,131 

42,650 ! 

66,992 

j 51,25(5 

41,137 1 

9,550 

! 5,022 

5,529 1 

27,216 

! 9,258 

14,828 1 

31,494 i 

5,454 

15,906 1 

570,616 I 

272,048 ; 

372,814 

806,152 

408,814 

602,413 j 

30,868 j 

18,068 

19,3221 

156,722 

57,830 

79,91)0 ! 

5,539 1 

840 

1,779 I 

999,281 j 

485,562 

603,510 1 
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UNITED STATES. 

(Willett # Orayi %e.J 
(Tons of 2,24011)8.) 

Total lieceipts Jan* 1st to Not. 22 nd . . 1,778,082 
Receipts of liefiiLed ,, ,. ,. 1,855 

Deliyeries a, >> . • •• 1,836,615 

Consumption (4 Porte, Exports deducted) 

since January ls.t.. .. 1,891,600 

Importers’ Stocks, November 21st. . .. None 

Total Stocks, Noyember 28tb. 143,000 

Stocks in Cuba, ,, . 3,000 

1905. 

Total Consumption ior twelve months . . 2,632,216 


1905. 

I'onb. 

1,788,163 

1,433 

1,705,066 

1,643,215 
83,097 
213,620 
88,000 
“ 1904. 

2,767,162 


CUBA. 


Statement of Expokts and Stocks of Sugak, 1905 and 1906. 


(Tons of 2,240Ib8.) 

Exports. 

Stocks .. .. *. .. ., .. 

1905. 

Tons. 

945,063 .. 

172,498 .. 

1906. 

Tons. 

1,110,685 

36,429 

Local Consumption (nine months). 

1,117,561 .. 

32,120 .. 

1,147,114 

32,670 

Stock on 1st January (old crop) 

1,149,681 .. 

1,179,684 

19,450 

Receipts at Ports up to September 30th . 

. 1,149,681 . 

. 1,160,234 

Savmia, September 1906^ 

J. Gum A.—F. 

Mejer. 


UNITED KINGDOM. 

Statement op Imp oars, Expokts, and Consumption for Ten J\Ionths 
ENDING October 3 1st. 


Sugar. 1904. 

Tons. 

Refined . 7l4,ft87 

Raw... 60X,923 

Molasses 72,436 

Total.,.. ...... 1,388,915 


IMPORTS. 

1905. 

Tons. 

581,976 

559,800 

103,657 


1908, 

Tons. 


Exports (r'oreigu). 


1904. 

Tons. 


1906. 

Tons. 


1906. 

Tons. 


Raw . 

Molasses ......... — ........ 

Molasses, manufaetured (In Bond) in U.K. 


Total Home Oonsnmptioni of Sugar 


.. 731,685 

1,066.. 1,057 

.. 1.543 

.. 638,663 

4,663.. 4,200 

7,836 

.. 119,133 

92.. 138 

.. 277 

..1,499,481 

5,821 .. 5,395 

9,656 

Ho] 

MK Consumption. 

1904. 

1905. 

1906. 

Tons, 

Tons. 

Tons. 

,. 728,027 

583,174 

721,802 

.. 438,778 

400,144 .. 

457,‘ 36 

.. 106,.593 

.. 86,695 .. 

99,743 

.. 70,914 

.. 102,235 .. 

108,126 

.. 50,034 

.. 46,166 .. 

49,658 

..1,394.346 

.. 1,277,414 .. 

1,436,365 

,.. 25,485 

.. 25,798 .. 

40,307 

..1,388,861 

..1,251,616 .. 

1,396,058 
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Stocks ok SueAR US' Ecrope at uneven pates, Nov. 1st to 24th, 

COMPARED "WITH PREVIOUS YeARS. 


In thousands of tons, to the nearest thousand. 


^ , Germany 

including 
Bntam. Hambur|. 

France. 

Aiistria, 

1 

Holland and 
Bels^ium, 

Total 

1SK)«. 

126 613 

529 

324 

96 

1689 

1 


1905. 1904, 1901'i. 1902. 

Totals .. 1728 .. 1568 2097 1905 


Twelve Months’ Consumption of Sugar in Europe for 
Three Tears, ending October 3 1st, in thousands of tons. 


fLicht\s Ctrclfhr,) 


Great 

Britain. 

Germany. 

A.ustria- 
France. Hungary 

Holland,; 

Belginm, 

&c. 

Total 

1^5-06. 

Total 

1904-05. 

Total 

1903-04. 

1860 

1 1164 

636:^ 556 

' 196 

4412 

.. 

3791 

__._J 

4160 


Estimateb Ckop of Beetroot Stjoau on the Continent of Europe 

FOR THE CURRENT CAMPAIGN, COMPARED 'WIIH THE ACTUAI. CROP 
OF THE THREE PREVIOUS CAMPAIGNS. 

(R'om Xichi’s Monthly Oireular.J 

1906-1907. 1905-1906. 1904-1905. 1903-1904. 


Tons. Tons. Tons. Tons. 

Crermany .2,900,000 . .2,416,136 ..1,598,104 ..1,927,681 

Austria--1,375,000 .. 1,509,870 .. 889,873 . .1,167,959 

Branoe .... - 750,000 ,. 1,089,684 .. 622,422 .. 804,308 

Russia..1,350,000., 988,000.. 968,626 .. 1,200,907 

Belgium...- 275,000.. 328,770.. 176,406.. 209,811 

Holland--- 190,000.. 207,189 .. 136,551 .. 123,551 


Other Countries . 430,000.. 415,000.. 332,098.. 441,116 
6,670,000 6,953,649 4,708,768 5,881,838 
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